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During the last year we had the opportunity to observe at least 
two cases which presented the clinical picture of splenomegaly of 
Gaucher’s type. The family history runs as follows: 





Case 1.—The first child of the family, a boy, 2 years of age, was taken into 
the hospital in 1901; death soon occurred. To our regret, no clinical history was 
at our disposal, but the diagnosis, “hepatitis,” made at that time, gives us 
reason to believe that the child had an enlarged liver. 

Case 2.—The second child, a brunette, 11 years of age, was admitted to the 
hospital for the first time in 1912. The skin, slightly yellow tinted, did not 
show any signs of marked jaundice. The spleen, distinctly enlarged, was hard 
and smooth, not painful on palpation; the liver was enlarged, especially the left 
lobe felt remarkably firm; no ascites; the urine contained small traces of 
urobilin. The white cell formula was normal. Both the reactions of Wasser- 
mann and von Pirquet were negative; no visible glandular enlargement; tem- 
perature practically normal. 

A year later the same child was admitted for the second time. Although 
she had had no special complaints during the course of the year, she did not 
look as well as before. The size of spleen and liver had increased. The spleen 
extended to the navel; the left hepatic lobe was felt 5 inches below the ensiform 
cartilage of the sternum; no ascites, no jaundice. The urine contained no bile 
pigment, but showed a marked urobilin reaction; hemoglobin 70 per cent. 
(Sahli) ; blood count, 5,200,000 red cells, 6,800 white cells. Differential count: 
64 per cent. neutrophils, 13 per cent. eosinophils, 0.3 per cent. basophils, 16.6 per 
cent. lymphocytes, 5.3 per cent. transitional cells. (The average blood count of 
a girl 12 years of age is 80 per cent. hemoglobin, 5,196,450 red cells, 8,555 white 
cells, polynuclear neutrophils, 53.79 per cent., eosinophils, 3.57 per cent., lympho- 
cytes, 33.25 per cent., transitional cells 9.39 per cent.) There were slight aniso- 
cytosis and poikilocytosis. Both Wassermann and von Pirquet reactions were 
negative. There was no glandular swelling. The temperature was normal. Five 
weeks later sudden death occurred within a few hours after a serious hema- 
temesis. 

Case 3.—Seventeen days after birth the third child died from an umbilical 
infection. 








* Submited for publication Dec. 21, 1917. 
* The authors are greatly obliged to Dr. P. J. L. de Bloeme, director of the 
Sanatorium Hoog-Laren, formerly assistant physician at Loomis Sanatorium, 
New York State, for his kindness in translating their paper. 
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Case 4.—The fourth child, a boy, aged 11 years, dark blonde, looked healthy. 
The spleen was palpable beneath the costal margin; the urine showed a trace 
of albumin and urobilin. 

Blood examination: hemoglobin (Sahli) 85 per cent.; red cells 4,280,000; 
white cells 8,850; differential count: polynuclear neutrophils 43 per cent.; 
eosinophils 8.7 per cent.; basophils 1.3 per cent.; lymphocytes 44 per cent.; 
transitional. cells 3.6 per cent.; Tiirk’s cells 1 per cent. Von Pirquet’s test 
(human tuberculin), slightly positive; with bovine tuberculin, strongly positive. 


Case 5.—The fifth child was a girl, blonde, 9 years of age. Liver and spleen 
were not palpable; urine normal. Blood count: hemoglobin 87 per cent.; red 
cells 5,700,000; white cells 8,825; polynuclear neutrophils 40.5 per cent.; eosino- 
phils 7 per cent.; basophils 0.7 per cent.; lymphocytes 48.5 per cent.; trans- 
itional cells 3 per cent.; Tiirk’s cells 0.2 per cent. Von Pirquet’s test was 
negative. 

CasE 6.—The sixth child, taken into the hospital in May, 1916, a girl, 
7% years of age, brunette, did not look well. The abdomen was distended, 
with dilated veins; circumference on the line of the navel, 60 cm.; linea alba 
pigmented ; no cutaneous hemorrhages; no bleeding from the gums; micropoly- 
adenia; knee reflex and cubital reflex somewhat increased; bones not painful 
on percussion; second pulmonary sound somewhat accentuated; no pulmonary 
changes. 

The spleen was distinctly enlarged; had a smooth surface; felt firm. The 
incisure was easily felt. The lower border of the spleen was felt 1% inches 
above the anterior superior iliac spine; the right border was 2% inches temoved 
from the median line. The enlargement of the liver was located chiefly in the 
left lobe, firm on palpation, extending 3 inches below the costal margin, reach- 
ing almost to the spleen. The edge of the left hepatic lobe was sharp, of the 
right lobe dull; the right lobe felt soft. The incisure for the gallbladder was 
easily palpable; no ascites, no jaundice. The urine contained no albumin, no 
sugar, not more than physiologic traces of urobilin; the diazo test was nega- 
tive; no bile pigment. Microscopically, there were a few chromocytes and 
leukocytes. The urobilin test was made quite frequently, with the result as 
stated, before the operation took place. The Wassermann test was negative; 
von Pirquet positive (strongly positive with bovine tuberculin, slightly positive 
with human tuberculin). The temperature was sometimes slightly elevated. 
The blood count always showed a leukopenia, varying from 3,000 to 6,200 
leukocytes. Notwithstanding the leukopenia the number of mononuclear lympho- 
cytes remained, on some days, normal or only slightly subnormal; no marked 
anemia. The amount of hemoglobin and the number of erythrocytes were prac- 
tically normal (Table 1). Spleen and liver became slightly enlarged during 
the two months which the patient spent in the hospital before the operation; 
splenectomy was performed on July 18. 

Case 7.—The seventh child was admitted to the hospital in May, 1916. 
The patient was a girl, 5% years of age, looking well, well nourished, of the 
brunette type, but not so dark as her little sister. The injection of the mucous 
membranes was satisfactory. There was pigmentation of the linea alba and a 
few pigmented small spots on the skin of the abdomen, but no jaundice. The 
reflexes were not increased; a slight micropolyadenia existed; no heart 
murmurs; at the base of the left lung there was slightly impaired resonance 
on percussion, an inch wide, without auscultatory changes. The circumference 
of the abdomen on the line of the navel was 53 cm.; dilated veins were slightly 
visible; no free fluid in the abdominal cavity. 

The spleen was hard; its surface smooth, not painful on palpation; the 
incisure was not clearly felt. The spleen extended 1 inch above the superior 
anterior iliac spine; the right edge was 2% inches removed from the navel. 
Splenic dulness was heard in the axillary line at the ninth rib. The hepatic 
enlargement was chiefly located in the left lobe, although not so marked as in 
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the previous case. The surface was smooth, not painful on palpation. The 
lower border of the liver was felt in the median line, 4 inches below the ensiform 
cartilage. The hepatic incisure was distinctly palpable. In the anterior axillary 
line the hepatic border was felt 2 inches below the costal margin. The urine 
contained no albumin, no sugar, no bile pigment. The repeated urobilin test 
showed only once a slightly increased amount Of urobilin. Wassermann’s test 
was negative; von Pirquet’s test was positive (more marked when using bovine 
tuberculin). The temperature showed sometimes slight elevations. The blood 
examination showed, (1) a leukopenia varying from 4,200 to 8,500 leukocytes ; 
(2) a large amount of hemoglobin, a high count of erythrocytes (Table 2). 

The spleen became slightly enlarged during the two months of residence at 
the hospital. Splenectomy was performed July 5, 1916. 


TABLE 1.—BLoop EXAMINATIONS BEFORE AND AFTER SPLENECTOMY 
In Case 6 i 








Neu- Eo- Lym- |Transi- 
tro- | sino- Baso-| pho- | tion- | Tiirk,| Total 
phils, | phils, phils, | cytes,| als, per Lympho- 
per per per per per | Cent. cytes 
Cent. | Cent. | Cent. | Cent. | Cent. 





5/10/16 ; . le . . e eee 2,750 
5/17/16 . . d , cece 2,400 
6/ 6/16 
6/17/16 
6/26/16 
6/30/16 
7/ 8/16 
7/ 7/16 


Operation, 
July 18 


7/20/16 23,150 
7/22/16 6,510,000 20,000 
7/24/16 6,360,000 19,975 
7/31/16 6,370,000 17,625 
8/ 7/16 4,360,000 14,175 
8/ 8/16 _ 4,570,000 

8/14/16 6,260,000 17,225 
10/ 7/16 4,600,000 19,650 
10/26/16 4,315,000 21,000 ° , $00 10,860 


Normal at 
age of 7-8 











5,042,860 8,353 ' . Bits i : cud 2,837 





The mother said that the enlargement of liver and spleen was 
already noticed in the sixth child when 4 years old; in the seventh 
child when 2 years old. There is every reason to believe that the disease 
in question is congenital in origin. 

The occurrence of the positive Wassermann reaction does not 





252 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


a 


seem to be constant in those cases. In the case of Patients 6 and 7 
the reaction was, in the beginning, slightly positive. On later exami- 
nation, carried out by another serologist, the test was slightly positive 
in the case of one girl, negative in that of the other child; on third 
examination, performed by the same serologist, the reaction proved 
negative in both instances. 


TABLE 2.—Btoop EXAMINATIONS BEFORE AND AFTER SPLENECTOMY 
In CAsE 7 











Neu- Eo- Lym- |rransi- 
Red White tro- | sino- | Baso-| pho- | tion- | Tiirk,| Total 
Blood Blood phils, | phils, | phils, cytes,| als, per |Lympho- 
Cells Cells per per per per per Cent. cytes 


| 
Cent. | Cent. | Cent. Cent. | Cent. | 








5/19/16 4,250 
5/27/16 2 4,600 
6/14/16 6,950 
6/15/16 ” 8,500 
6/16/16 we 5,900 
6/19/16 oe 6,650 
6/23/16 
6/27/16 
7/ 1/16 
7/ 5/16 


Operation, 
July 5 


7/ 7/16 

7/ 9/16 5,680,000 

7/12/16 6,200,000 

7/17/16 5,200,000 

7/20/16 4,900,000 

7/26/16 

8/16/16 92 5,73 13,600 
10/ 5/16 | 12,450 
10/28/16 | 17,950 


Normal at 
age of 5-6 








While we collected the foregoing data about the children, we also 
examined the parents and three of the living grandparents. 


The father, 45 years of age, was a dark, thin, strong man, always feeling 
well. He had never heard of any illness in his family; no enlargement of spleen 
or liver demonstrable on percussion or palpation; urine normal; no bile pigment 
present; urobilin test showed nothing abnormal; blood examination was per- 
formed three times. The normal figures are given first, Table 3. 
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The first examination shows a slight leukopenia; the second and 
third show figures which are practically normal, although somewhat 
low ; a relative lymphocytosis was always present. We want to empha- 
size this point, although we do not venture to state that the origin of 
the disease in the children can be traced back to the father. We get 
the distinct impression, however, that in such cases an examination of 
the family ought to be carried out as carefully as possible. 


The mother, 44 years of age, was a dark, healthy, well built woman; spleen 
and liver not enlarged; the left kidney, floating, was easily palpable. The blood 
count showed the following figures: hemoglobin 92 per cent. (Sahli) ; erythro- 
cytes 5,350,000; white cells 6,070; differential count: polynuclear neutrophils 
55.9 per cent.; eosinophils 4 per cent.; lymphocytes 35.3 per cent.; transitional 
cells 5.3 per cent.; Wassermann test negative. 

Paternal grandmother, 71 years of age, of dark complexion (both Children 6 
and 7 bear a marked resemblance to her). She had been married twice; had 
twelve children; five died in infancy; once she had twins; once a premature 


TABLE 3.—Resutts or Bioop EXAMINATION OF FATHER OF CHILDREN 








Neutro- Eosino-| Baso- Lympho- Transi- 
Hb., | Red White phils, phils, phils, cytes, | tionals, 
per Cells Cells per per per per per 

: Cent. Cent. Cent. Cent. Cent. 





Normal 
5/25/15 
6/ 8/16 

11/ 1/16 


5,137,000 
5,340,000 


6,800 
5,200 
6,875 
6,425 








birth. The other children were well; their offspring were also in good health. 
She never heard of any disease in her family like that of her grandchildren. 
Neither liver nor spleen was palpable; Wassermann test negative. Blood 
examination: hemoglobin (Sahli) 81 per cent.; red cells 4,918,000; white cells 
9,100; differential count: polynuclear neutrophils 54.3 per cent., eosinophils 
1.6 per cent.; lymphocytes 40.6 per cent.; transitional cells 3.1 per cent. 

Maternal grandfather, 74 years of age, never had been ill; blonde com- 
plexion; no abnormal findings on examination. Blood count: hemoglobin 
(Sahli) 90 per cent.; red cells 4,950,000; white cells 8,250; polynuclear neutro- 
phils 48.5 per cent.; eosinophils 1 per cent.; basophils 2 per cent.; lymphocytes 
43.6 per cent.; transitional cells 5 per cent.; Wassermann test negative. 

Maternal grandmother, 73 years of age, had always been well; had nine chil- 
dren, of whom three died (whooping cough, pneumonia, debility). She had 
never heard of any special disease in her family. Liver and spleen not enlarged. 
Blood examination: hemoglobin (Sahli) 87 per cent.; red cells 4,135,000; white 
cells 5,820; differential count: polynuclear neutrophils 49.3 per cent.; eosinophils 
0.6 per cent.; basophils 0.6 per cent.; lymphocytes 45 per cent.; transitionals 
5 per cent. 


Based on the foregoing data no other clinical diagnosis but spleno- 


megaly of Gaucher seemed to us possible. 
detail the differential diagnosis. 
What is the prognosis in cases suffering from this disease? A 


We will not consider in 
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number of cases seem to take a very slow course. Observations are 
known where the patients died at the age between 30 and 50 from 
intercurrent diseases, but we also know of cases in which the disease 
was the cause of death on account of hemorrhages. In the foregoing 
cases the disease was decidedly progressive. One child, and probably 
two children, had fallen a victim to the disease. The oldest of the two 
girls, taken into the hospital, had begun to show signs of cachexia. We 
considered ourselves justified in proposing surgical interference. Both 
cases were successfully operated on by Dr. J. Ph. Backer, consulting 
surgeon of the hospital. 

The operation on the younger child (Case 7) was performed first. No 
adhesions were found, no noticeable hemorrhage took place. After splenectomy 
the liver was entirely accessible to palpation, its surface smooth; the left hepatic 
lobe was firmer than the right. 


The spleen weighed 170 gm. (about four times the normal weight). Its 
dimensions were, length, 12.5 cm.; breadth, 6.5 cm.; thickness, 3.5 cm. The shape 





Figure 1 
Figs. 1 and 2.—Spleen in Case 7, showing the outline and place of adhesions 
to the stomach at A. 


was normal, but a deep incisure was present running from the center behind to 
the right upper part. The consistency was firm, the color grayish-red. The 
surface was slightly nodular, the nodules somewhat more brownish red than 
the deeper spots between. On further examination of the interior the color 
was found grayish red, the capsule was not thickened, the connective tissue 
somewhat more noticeable than usual. The follicles were remarkably distinct 
and large, more or less transparent. The organ was not very hyperemic; its 
tissues were firm; the pulp was not easily removed. An accessory spleen the 
size of a pea and two lymph nodes were removed. The microscopic examination 
gave in both cases the same findings, which we will discuss later. No special 
incidents were to be noted after the operation. 

Blood examination showed an increase of leukocytes to 18,000. Temporarily, 
a slight albuminuria occurred; there was no increase of urobilin. The liver 
decreased somewhat in size after the operation; since then its size has remained 
stationary (three months post operationem). 

The operation on the second child was more difficult.. The spleen proved to 
be adherent to the stomach and the head of the pancreas; adhesions were broken 
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up carefully; no hemorrhage (Figs. 1 and 2). The spleen weighed 470 gm. 
(eight times the normal weight). The shape was somewhat disfigured. Large 
incisures were seen; at the right lower margin a very marked incisure was 
noticed, almost separating one lobe from the remaining body. Its dimensions 
were: length, 14 cm.; breadth, 13 cm.; thickness, 5.5 cm. Its surface showed 
a number of small nodules, varying in size. The color of the surface was purple- 
gray; small yellow patches could be distinguished. The organ was hyperemic; 
felt firm; at the hilus blue-red lymph nodes were present; during the operation 
similar nodes were seen on the pancreas. On further examination the capsule 
was found not thickened; there was much connective tissue; follicles clearly 
visible, more or less transparent; pulp not easily removable; hemorrhages at 
different places. Fourteen lymph nodes were removed from the hilus. 

This child also stood the operation satisfactorily. There occurred a leuko- 
cytosis of 23,000 white cells. After the operation a marked urobilinuria occurred 
intermittently. The liver increased, first slightly, and returned later to its 
size preceding the operation (three months post operationem). In the summer 
of 1917 we found the children in good health. 


Microscopic Examination of the Spleen, Accessory Spleen and Lymph Nodes. 
—Immediately after the operation samples were taken from the pulp and stained 
after the panoptic method of Pappenheim (May Griinwald and Giemsa). 
Scrapings were examined in normal saline solution. Some sections were 
frozen and cut. Some small pieces were put in alcohol au tiers of Ranvier and 
studied a few hours later. No large cells, which have been described in such 
cases, were found. From ten different places of each spleen, sections were 
made and hardened in absolute alcohol, formaldehyd and solutions of Orth, 
Flemming and Miller. We stained with hematoxylineosin; Leishmann’s and 
Pappenheim’s solution, after van Gieson, Mallory, Bielschowsky and with 
sudan III and hematoxylin. Large cells were not seen. Accessory spleen and 
lymph nodes were examined likewise. 

One lymph node showed a small tuberculous lesion (positive von Pirquet’s 
test). Neither spleen contained treponema (Levaditi’s method). On examining 
macroscopically one of the slides, stained with hematoxylin eosin, the follicles 
were immediately noticeable because of their abnormal size and germinative 
center. The size of most of them varied between 0.5 and 1 mm. Microscopi- 
cally some follicles, especially the smaller kind, showed absence of the large 
germinative center. Some germinative centers were surrounded by a zone of 
small lymphocytes, closely arranged together, in their turn surrounded by a 
zone of more scattered lymphocytes. The marked difference between center and 
environment was caused by concentric fibers, along which the lymphocytes 
were located. The cells in the center looked like large lymphocytes, with some- 
what more protoplasm and nuclei somewhat less stained than those of the 
smaller lymphocytes, but the center was more dense and many cells were larger 
than usual. The cells in the germinative center showed, ordinarily, two or 
three distinct nucleoli, although some of them had only one nucleus and a pale 
protoplasm. These cells remind us of those which were first described by 
Bizzozero and later more carefully studied by Tatiana Waschkewitsch." They 
are especially found in cases of diphtheria and pyogenetic processes. Probably 
a few of those cells occur normally in each follicle. Itami*® also studied those 
cells. They apparently originated partly from lymphoblasts or lymphocytes, 
partly from endothelial cells. We found some of them in the follicular 
periphery and some in the splenic pulp, which seems to occur also under normal 
circumstances. Like Waschkewitsch we found the nucleoli of those cells red 
in slides stained after van Gieson’s method. Some phagocytes were found in 
the germinative centers and a varying number of karyokinetic figures in the 
lymphocytes and “tingible Kérper” of Flemming in and outside of the cells. 


1. Waschkewitsch: Virchows Arch. f. path. Anat., 1900, 159. 
2. Itami: Virchows Arch. f. path. Anat., 1909, 197. 
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This number varied, but was larger than usual, both in the spleens, accessory 
spleen and lymph nodes. Some follicles were noticeable for a thickened vascu- 
lar wall. In the follicular periphery some polynuclear eosinophil cells were 
found. The slides stained after Mallory’s and Bielschowsky’s methods showed 
no changes of the intrafollicular structure; a few fine fibers between the cells 
were seen. 

The picture of the splenic and lymphnodular follicles of our cases 
shows a marked resemblance to that which Flemming,’ in his classic 


study, gives of the secondary follicles in mesenterial bovine lymph 


Fig. 3—Photomicrograph of a section of the spleen in Case 7. 


glands. Mobius‘ saw the same thing in the spleen of full grown rabbits. 
He mentions having seen also in the pulp a few karyokinetic figures, 
something which we also noticed. In our slides, made from fifty cases 
of spleens studied in children, we never saw a greater activity of the 
germinative centers. 


3. Flemming: Arch. f. mikr. Anat., 1885, 24. 
4. Mobius: Arch. f. mikr. Anat., 1885, 24. 
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In the case of the oldest child, already referred to, the follicles could hardly 
be called normal. Besides some cells of Bizzozero-Waschkewitsch’s type, we 
saw in the follicular periphery and in the pulp a few cells resembling large 
lymphocytes. The connective tissue was increased, both as to the trabeculae 
and the reticulum. Strips of spindle cells in bundles, containing connective 
tissue, ran through the pulp. The pulp showed some hemorrhages. The venous 
sinus was wide. Granulocytes in the pulp were easily seen (Leishmann’s stain), 
the majority of which represent, in the case of the older child, polynuclear 
eosinophils. The splenic pulp in the younger child showed more myelocytes, 


Fig. 4.—Higher magnification of section of spleen shown in Figure 3. 


mostly eosinophils, a few neutrophils; some pigment was found in the tra- 
beculae, lying free in the pulp, not in the endothelial capillary cells. Figure 3 
represents a photomicrograph of one of our slides (slightly magnified), while 
Figure 4 shows the same picture greatly magnified. 

The accessory spleen gives the same picture as the spleen. Many karyo- 
kinetic figures were noted in the follicles. Both lymph nodes showed an 
unaltered structure. They were hyperemic; nowhere were there large cells, 
but the follicles resembled the heretofore described splenic follicles. The 
fourteen lymph nodes of the older child showed varying pictures. They were 
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all hyperemic; the number of follicles with large, well defined germinative 
centers was variable; also the degree of karyokinesis. Some glands had fol- 
licles with a light center; others had practically none. Nowhere were follicles 
seen such as those noticed in the spleen, which showed a germinative center 
surrounded by a darker and a lighter zone. 


Finally, we attempted to demonstrate lipoids. In both spleens a 
number of sudanophil cells were found in and outside of the follicles. 
As Kusunoki® found those cells regularly in his examination of 132 
spleens, we cannot see anything abnormal in their presence. According 
to Kusunoki, lipoid cells are found in the follicles of the spleen of chil- 
dren, whereas in adults they are seen in the pulp. Possibly those cells 
represent the cells demonstrated by Bizzozero and Waschkewitsch. 
The foregoing microscopic pictures have no resemblance to the patho- 
logic findings in Gaucher’s disease. There the normal splenic pulp has 
disappeared entirely, or almost entirely, and has been substituted by 
alveola-like sinuses, separated by more or less thick fibrous structure, 
filled with the well known large endothelium-like cells. The follicles 
in those instances are underdeveloped. 

Originally we thought our cases could be considered as a juvenile 
type of Gaucher’s disease and were supported in our opinion by a case 
described by Reuben’ and Mandlebaum* concerning a boy 41% years 
of age. In this case very large follicles, with noticeably active germi- 
native centers, beside the familiar large cells, were found in the spleen 
and lymphnodes. Mandlebaum*® considers that the large cells originate 
from atypical lymphocytes of the germinative centers. We must 
acknowledge that no pathologic tissue was found in the examined 
organs (spleens, accessory spleen and lymph glands). Hypertrophy 
was the only finding. 

Some years ago Dr. R. de Josselin de Jong,® pathologist of the city 
hospital of Rotterdam, described a case of Gaucher’s disease. After 
examining our specimens he believes that our cases have no connection 
with the disease mentioned. We have apparently to deal with a con- 
genital vitium primae formationis, on account of which the spleen has 
developed into a state of “giant growth.” Whatever the truth may be. 
we are dealing in the foregoing cases with a familiar progressive disease 
of the spleen which produces, sooner or later, an increasing cachexia, 
and in the course of which a hemorrhagic diathesis occurs ante mortem. 
Our clinical material may show us in the future similar cases, cases 
which we have not found mentioned before in medical literature. 


5. Kusunoki: Ziegler’s Beitrage Bnd. 59, 1914. 

6. Nederl. Tijdschr. v. geneesk., 1917, No. 12. 

7. Reuben, M. S.: Am. Jour. Dis. Cumtp., 1912, 3, 28, and 1914, 8, 336. 

8. Mandlebaum: Jour. Exper. Med., January, 1914; /bid., 1912, 16, 6. 

9. De Jong: Nederl Tijdschr. v. geneesk., 1910, Nos. 8 and 9; Beitr. z. Path. 
Anat. u. z. allg. Path. (Ziegler’s), 1910. 





THE HYDROCEPHALUS OF POLIOMYELITIS * 


JOSEPH G. REGAN, M.D. 
BROOKLYN 


So prominent is this symptom of hydrocephalus in the pathologic 
and clinical picture of poliomyelitis, and so important is it from the 
viewpoint of treatment, that it seemed advisable to speak of it at length, 
and at the same time to show the value of Macewen’s sign in its 
recognition. 

In order to adequately discuss the hydrocephalus of poliomyelitis, 
it is necessary first to understand the pathologic basis for the symptom. 
Recent researches have shown that the earliest microscopic change that 
is found in the cord and brain is hyperemia and the collection of small 
mononuclear cells in the perivascular lymph space of the blood vessels 
of the leptomeninges. A sheath of cells is thus often formed com- 
pletely encircling the vessel for a considerable length. This sheath 
may be so dense that the lumen is encroached on and the circulation 
is partly obstructed. Draper, Peabody and Dochez? think there 
may be some effect either toxic or mechanical which acts on the 
intimal lining of the blood vessel walls, for hemorrhages, minute or 
extensive, are frequent findings, and one of the pronounced features oi 
most cases is the extensive edema. Wickman,’ in his classical mono- 
graph, points out that edema may be so great as to appear to the naked 
eye like a general softening of the cord, and also that the brain may be 
so edematous that the dura is rendered tense and the convolution flat. 
He says that microscopic examination shows the walls of the veins to 
be more infiltrated than those of the arteries. Romer* also notes the 
intense edema often encountered and the greater tendency for the 
infiltration to involve the veins. In the twenty odd cases of poliomye- 
litis necropsied at the hospital during the epidemic of 1916 by Regan 
and Rosenthal, there has been likewise a generalized edema, more 


* Submitted for publication Nov. 24, 1917. - 

*From the Kingston Avenue Contagious Disease Hospital, Department 
of Health, New York City. 

* The writer.wishes to express his appreciation of the cooperation of Dr. 
Robert J. Wilson, Director of the Bureau of Hospitals, Department of Health; 
also to the following members of the visiting staff: Drs. L. C. Ager, E. S. 
Dalton, J. P. Pendleton, S. Feldstein, M. B. Gordon, W. Truslow and J. F. 
Crawford. 

1. Draper, G., Peabody, F. W., and Dochez, A. R.: Monograph 4, Rocke- 
feller Institute for Medical Research, New York, 1912, p. 20. 

2. Wickman, Ivan: Nervous and Mental Diseases, Monograph 16, New York, 
1913, p. 14. 

3. Romer, P. H.: Epidemic Infantile Paralysis, New York, 1913, p. 104. 
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markedly so in some cases than in others. Thus macroscopically the 
cord would usually be bulging between the strands of pia mater which 
covered it, and on cross section had a moist translucent appearance, 
and would often evert over the edge of the membrane as a collar. The 
consistency was softer than normal. Not infrequentiy the brain was 
so closely crowded against the calvarium that the convolutions of the 
superior aspect were decidedly flattened in places. In such instances 
the ventricles have been enlarged and evidently during life were dis- 
tended with fluid. As in the case of the cord, the cut surface of the 
brain had a moist, translucent appearance, and was definitely of a 
softer consistency than normal, so that it was often a very difficult 
task to remove it intact from its bony envelope. 

That edema should arise from diverse causes is not surprising 
when consideration is given to the particular type of pathologic altera- 
tion that occurs in this disease. Several factors especially predispose 
to the supervention of such a condition. Thus, the return flow of 
lymph from the tissues of the cord and brain, which probably nor- 
mally passes in part along the perivascular sheaths of the blood vessels, 
is partially, and, in some cases, almost completely interfered with by 
the infiltration of round cells. Moreover, this infiltration being morc 
intense in the veins than in the arteries, and the lumen of the former 
vessels being more easily obstructed by changes within their walls, 
owing to a less rigid structure, the venous return flow is more hin- 
dered than the arterial inflow, with a resultant tendency toward venous 
stasis and hence toward edema. Then, again, there may be a greater 
permeability to the intima of the vessels, which allows of serous exu- 
dation. It is, moreover, by no means improbable that the generalized 
inflammatory reaction of the nervous system may involve the pacchi- 
onian bodies to a sufficient extent as to interfere materially with the 
excretory function which they are normally supposed to exericse. 

In addition to the edema of the tissues, there is present in a high 
proportion of the patients an actual increase in the quantity of spinal 
fluid in the subarachnoid spaces and in the ventricles of the brain. 
This is obvious before death, by the large quantities of fluid com- 
monly removed by lumbar puncture, and postmortem, by the increased 
amount present in the subarachnoid spaces and ventricles, especially 
when the necropsy is performed a very short interval after death. A 
similar observation postmortem has been made by Wickman and by 
Romer. The choroid plexuses of the ventricles, especially the lateral, 
which are, according to our present knowledge, the secretory organs 
for the production of spinal fluid, are composed of anastomosing arte- 
ries and veins, and no doubt are intimately connected with hypersecre- 
tion. Poliomyelitis is accompanied, as we know, by an increased 
hyperemia of the brain, and this hyperemia involves naturally the 





REGAN—HYDROCEPHALUS OF POLIOMYELITIS 261 


blood vessels of the choroid plexus. In addition to this, Draper* claims 
that the perivascular infiltrations of the blood vessels may also involve 
those of the plexus. This being so, and the veins of the choroid prob- 
ably being more concerned than the arteries, there is a distinct ten- 
dency toward interference with the venous return flow despite the 
active arterial supply. As a result of these various factors, hyperse- 
cretion results, producing an increased intracranial pressure, which 
reflexly causes a rise in the arterial and venous pressure throughout 
the cerebral circulation. Normally the excretion of the cerebrospinal 
fluid through the sinuses seems to depend on the fact that the intra- 
cranial pressure is slightly higher than the pressure in the veins. With 
the pressure in the veins raised equally with the intracranial pressure, 
excretion through the pacchionian bodies into the sinues is greatly 
retarded if not almost arrested, and further accumulation of cerebro- 
spinal fluid occurs in the ventricles and subarachnoid spaces. This, in 
conjunction with the generalized edema of the tissues, presents a 
typical picture of hydrocephalus and gives rise to the clinical symptoms 
which we shall now describe, after classifying them as follows: 

1. The hydrocephalus of the onset, including the preparalytic and 
early part of the paralytic stages. 


2. The hydrocephalus persisting after the first week of the disease 
and comprising three types: (a) a mild form commonly encountered 
in which there is only a slight increase in fluid and in which symptoms 
are practically absent; (b) a more severe form accompanied by symp- 
toms of pressure; (c) a very severe type, more or less insidious in 
onset, indefinite in physical signs, and associated with evidences of 
progressive emaciation. 

1. The Hydrocephalus of the Onset——As has been described under 
the pathologic picture of the disease, the onset of the meningeal phase 
of poliomyelitis is accompanied by a marked increase in the spinal 
fluid content of the subarachnoid space. Coincident with this, symp- 
toms of acute hydrocephalus appear. The child becomes drowsy or 
stuporous, the pupils dilated, and react rather sluggishly to light; 
irritability is often marked ; the respirations and pulse become rapid and 
sometimes irregular; vasomotor flushings of various parts of the body 
appear. Ataxia, headache, rigidity of the neck and profuse sweating 
may also occur and be due in part to the same cause. All these symp- 
toms are strikingly alleviated by lumbar puncture, and large amounts 
of fluid, 40 to 80 c.c., may be obtained under considerable pressure. 
Even after paralysis has supervened these symptoms often still persist 
unless relieved by puncture. It is, moreover, noteworthy that paralytic 
phenomena of the early stages may often be, in part, due to the edema 


4. Draper, G.: Acute Poliomyelitis, Philadelphia, 1917, p. 35. 
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and the hydrocephalus, for not infrequently there will be definite 
improvement following relief of pressure. It is in such instances that 
Macewen’s sign is of the utmost value, for by its use the suspected 
group of symptoms can be definitely interpreted and suitable treatment 
instituted. No doubt it is to be found present to some degree in 
practically all cases of poliomyelitis in the preparalytic stage. 

2. The Hydrocephalus Persisting After the First Week of the Dis- 
ease.—(a) The condition may be so mild that practically no symptoms 
are noticeable, yet often a slight Macewen sign will be present and lum- 
bar puncture will yield an increased quantity of spinal fluid under 
slight pressure. This is the usual type. 

(b) In other cases there may be distinct evidences of pressure, as 
shown by persistence of the dilated pupils, the headache, the drowsi- 
ness or stupor, rigidity of the neck and the irritability when disturbed. 
The headache, the ataxia, the rapid respirations, the pulse, and the ele- 
vated temperature may all remain for an unusually long period, and the 
cause be determined by the presence of a positive Macewen sign or of 
a bulging fontanel. One or two lumbar punctures, with the removal 
of sufficient fluid to bring the pressure to normal—about 20 drops a 
minute—will often be sufficient to dissipate the symptoms and not 
infrequently materially improve the prognosis with regard to paralysis. 

We have occasionally encountered cases running a persistently high 
temperature, and a moderately increased pulse and respiration, in the 
second or early part of the third week of the disease, with no physical 
findings to account for the febrile phenomena, in which the perform- 
ance of a lumbar puncture would often be followed by the subsidence 
of the symptoms (Cases 3 and 4). Sophian,® in his clinical study of 
epidemic meningitis, noted cases of a somewhat similar character and 
attributed them also to hydrocephalus. 

Patients with paralysis of the intercostal muscles alone or with 
slight involvement of the diaphragm not infrequently present periods 
in which the breathing gradually becomes more dyspneic and labored, 
the diaphragmatic action more jerky and irregular, the pulse rapid, 
the pupils rather dilated, and a nervous apprehension and irritability 
is manifest. At the same time perspiration often is notably profuse 
and Macewen’s sign prominent. The removal of a sufficient quantity 
of spinal fluid will usually be followed by the disappearance of the 


alarming symptoms. 


5. It seems extremely probable that an examination of the eyegrounds would 
also be of considerable value in establishing the diagnosis of hydrocephalus, espe- 
cially if the condition had been existent for several days. 

6. Sophian, A.: Epidemic Cerebrospinal Meningitis, St. Louis, 1913, p. 138. 
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(c) A persistent hydrocephalus of this type is the most serious 
and the most hopeless of the different forms, but luckily it is not com- 
mon. We have only encountered it in a small number of our cases. 
It usually supervenes at times in patients with extensive paralysis, 
involving all four extremities and the intercostal muscles. These chil- 
dren were usually desperately ill during the first week or two of the 
disease, and although passing through the danger period, showed no 
signs of improvement either in their general condition or in their 
paralysis. On the contrary, a decided loss of weight and rapid shrink- 
ing of the subcutaneous tissues was noticeable. The loss of tissue rap- 
idly assumed alarming proportions, despite the ingestion of large quan- 
tities of food (for the appetite is sometimes ravenous, owing no doubt 
to central involvement of the vagus nerve). Eventually, extreme ema- 
ciation appears, and trophic changes occur in the skin, especially over 
bony prominences, such as the buttock or the back of the head, heels, 
etc., with the production of deep ulcers which may extend to the bone 
and show no tendency to heal. The mentality of the child gradually 
becomes dull and he ceases to take any interest in his surroundings, 
and finally dies in a state of acute inanition. Lumbar puncture is 
entirely useless in such cases, as the edematous condition of the brain 
seems to have assumed a subacute or chronic course with no tendency 
to subside. 

Heiman and Feldstein,’ and later, Sophian,® in their excellent 


studies of epidemic meningitis, describe very similar cases, and, indeed, 
so close is the resemblance of most of the hydrocephalic symptoms in 
the two diseases that we have modified somewhat our classification 
after that which Koplik® used in his scientific clinical consideration of 
the hydrocephalus of meningococcus meningitis. 


REPORT OF CASES 


Case 1.—Illlustrating chronic hydrocephalus of poliomyelitis. 

No. 2195, G. D., aged 5 years; ill three days when admitted to the hospital, 
August 4; discharged Oct. 3, 1916. 

The condition on admittance was poor. The child was fairly well developed 
and nourished, but rather oversized for his age. He laid in a stuporous con- 
dition, out of which, however, he could be somewhat aroused. Macewen’s sign 
was a markedly positive one; the neck was rigid anteroposteriorly, less so 
laterally. The pupils were dilated, equal, and reacted to light. Breathing was 
shallow, abdominal, with slight costal movement of the lower ribs, evidently 
due to the diaphragm, the intercostal muscles being completely paralyzed. There 
was complete flaccid paralysis of both upper and lower limbs, with absence 
of reflexes. The heart sounds were of fair quality, but the pulse was rapid 
and of very poor volume. The abdominal organs showed no apparent alteration. 


7. Heiman, H., and Feldstein, S.: Meningococcus Meningitis, New York, 
1913, p. 204. 

8. Sophian, A.: Epidemic Cerebrospinal Meningitis, St. Louis, 1913, p. 81. 

9. Koplik, H.: Quoted by Heiman and Feldstein (Footnote 7), p. 197. 
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Lumbar punctures were performed on August 5, 11, 16 and 19, with the 
withdrawal of, respectively, 20, 32, 22 and 20 c.c. of clear fluid in the order 
named. The spinal fluid of August 11 showed no increase in cells; a 
few mononuclears were present, however; albumin, ++; globulin, ++; 
Fehling’s test, +++; no organisms on smear or culture. Following the 
first puncture there was a slight improvement in the stupor, the child became 
apathetic and developed a ravenous appetite, crying more or less continually 
in a very feeble and indistinct voice for food. Despite the consumption of 
large quantities of nourishment the fulness of the subcutaneous tissues soon 
disappeared, the overlying skin becoming wrinkled, and over the bony promi- 
nences showed trophic changes. Thus, in the region of the elbows, knees, 
heels and buttocks there appeared large areas of discolored, unhealthy though 
not ulcerated skin. An examination of the eyegrounds by our ophthalmologist, 
Dr. Berry, August 16, showed a marked retinal congestion. August 18, the 
child developed a severe apthous stomatitis, with the formation of creamy 
white plaques, almost 3 cm. in diameter, on the edges of the tongue, the 
insides of the lips and cheeks and along the gums. Mastication was rendered 
dificult for a few days, but the condition soon passed off. The child still 
remained in a condition of apathy, lying for hours in the same position, his 
eyes wide open, with a vacant, or, at times, anxious expression on his face, 
which had now assumed the shrunken appearance of an aged person. The 
pupils were widely dilated but reacted to light. The abdomen was sunken, 
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Fig. 1—Temperature curve, G. D., Case 1 (No. 2195). 


giving it a scaphoid appearance; the upper chest was constricted and narrowed, 
consisting only of the bony framework and the overlying skin. The lower chest 
was flaring, due to the unopposed action of the diaphragm and the thoracic 
and abdominal pressure during inspiration. The legs and arms became extremely 
emaciated; indeed, to such an extent that one hesitated to move him for fear 
of spontaneous fractures or dislocations. For hours at a time the child would 
cry, or rather whine, in a feeble voice. Not infrequently his actions and the 
few words he spoke that were understood indicated a clouded mentality and 
that he was suffering from hallucinations. The temperature and pulse remained 
slightly elevated and were subject to irregular daily variations (Chart 1). There 
was complete incontinence of urine and feces. The patient was discharged 
October 3, and the subsequent history was not obtained. 

Remarks: This case showed the rapid and extreme wasting, which is also 
commonly seen in the chronic hydrocephalus of meningococcus meningitis, and 
this despite the ravenous appetite of the patient. The altered mental condition 
is also especially worthy of notice. 


Case 2.—Also illustrating chronic hydrocephalus. 

No. 1778, H. O., aged 4 years; taken ill two days before admission; admitted 
July 24, died Sept. 2, 1916. The condition on admission was very poor, pulse 
barely perceptible, extremities rather cold, some cyanosis of skin and mucous 
membranes. The child was in a condition of deep stupor; could not be aroused 
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and was entirely unconscious of her surroundings; Macewen’s sign was markedly 
positive; pupils dilated but reacted sluggishly to light; neck was flaccid; res- 
pirations were shallow, slow, and costo-abdominal. Evidently the intercostals 
were completely paralyzed and the diaphragm was working poorly. The knee 
jerks and plantar reflexes were absent. There was no Kernig sign, nor was 
there any polyneuritis. Paralysis involved almost the entire body—both uppers 
and lowers, back, neck and intercostals—and was flaccid in type. In addition, 
the cranial nerves were concerned; thus, there was a right internal strabismus, 
evidently due to paralysis of the abducens, a partial paralysis of deglutition, 
due to involvement of the glossopharyngeal or vagus nerves, and probably a 
laryngeal paralysis ‘due to affection of the laryngeal branches of the vagus. 
A direct laryngoscopic examination was impossible owing to a spastic condi- 
tion of the jaw muscles—“trismus”—which also rendered feeding difficult at 
first, except by gavage and nutrient enema. The heart sounds were of good 
quality and distinct, but the pulse was of very poor volume. The abdominal 
organs were negative; the nutritional condition and development fair; the con- 
junctiva injected, and there was a slight mucopurulent discharge. 

Spinal puncture was performed on admission and 50 c.c. of clear fluid under 
marked pressure were removed. Punctures were performed on the 26th, 27th, 
and 3lst, and 45, 40 and 20 c.c. of fluid were removed, in the order named. 
The examination of the spinal fluid of July 26 showed albumin + ++, 
globulin + ++, Fehling’s + ++; cells not specified; no organisms on smear 
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Fig. 2—Temperature curve, H. O., Case 2 (No. 1778). 


or culture. That of July 27 showed a slight increase in cells, 99 per cent. 
large mononuclears; albumin +, globulin +, Fehling’s test + ++; no organ- 
isms On smear or culture. There was a slight improvement in the stupor after 
the second puncture, and this continued, but was only to a relatively unim- 
portant degree, the patient still lying in an apathetic state, but showing some 
desire for food. The respiration was less dyspneic, deglutition was somewhat 
easier and the pulse improved following the punctures. A rapid emaciation 
set in, however, almost from the start, and it was out of all proportion to 
the loss entailed by the diminished ingestion of food. This symptom soon 
became so pronounced that the patient’s body was composed only of the bony 
framework and skin; it might truly be said that the child was a living skeleton. 
The upper and lower limbs became flexed at the elbows and the ankles; pressure 
or trophic changes occurred in the skin, over the buttock and at the back of 
the head. In the latter position a large indolent ulcer, comprising the entire 
back of the head, was formed, with the bone devoid of periosteum as its 
base. There was complete incontinence of urine and feces. The patient laid 
in this condition day after day, until death occurred in the sixth week of the 
disease, with the symptoms of respiratory paralysis. 

Remarks: In this case the partial paralysis of deglutition and the “trismus” 
rendering feeding difficult at first, would of course account for some wasting. 
But the emaciation appeared from the start, and was too extreme to be due 
to this cause alone. Moreover, there were other cases equally as difficult to 
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feed, who in the same length of time showed not nearly the same degree of 
inanition. There was also present a mental deterioration very similar to that 
noted in the previous case. 


Case 3.—Illustrating persistently high temperature, with no physical signs 
to account for it except a condition of distinct hydrocephalus. 

M. W., No. 2559, aged 3 years; ill two days on admission, Aug. 12, 1916. 
Discharged Oct. 5, 1916. Physical examination on entrance showed a well 
developed and well nourished child, very irritable, and desiring to be left 
alone; crying frequently during the examination; evidently hyperesthesia was 
intense. The pupils were equal, rather dilated, and reacted to light. Macewen’s 
sign was present and rather marked. The neck was not rigid but flaccid, and 
did not support the head. The patellar reflexes were absent; plantars were 
present but sluggish. There was a modified Kernig sign in both legs. The 
breathing was costo-abdominal in type, but somewhat shallow. Both legs were 
partially paralyzed, also the neck. The back was rigid, and there was a right 
internal strabismus present. The heart and lungs as well as the abdominal 
organs showed no detectable pathologic change. The temperature was 101 F. 
on admission and remained persistently at the same level, except for varia- 
tions of one or two tenths of a degree, until August 17, and this despite the 
absence of obvious physical signs to account for it (Chart 3). Owing to the 
presence of symptoms pointing to hydrocephalus a lumbar puncture was per- 
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Fig. 3.—Temperature curve, M. W., Case 3 (No. 2559). 





formed on this date with the withdrawal of 28 c.c. of clear fluid under pres- 
sure, followed by the injection of 10 c.c. of normal horse serum. As the tem- 
perature remained still at the same level on the following day, the procedure 
was repeated and 20 c.c. of slightly opalescent fluid was withdrawn. Following 
this withdrawal the temperature began to fall by lysis, reaching the normal 
August 26. Accompanying this there was a fall in pulse rate and a general 
improvement in the patient’s condition, together with a subsidence of the men- 
ingeal symptoms—hyperesthesia, irritability, Macewen’s sign, Kernig’s sign— 
and the breathing became deeper. The paralysis improved soon to such an 
extent that the child could sit up in a chair. Having once attained the normal 
point, the temperature continued at 99 F. or thereabouts, throughout the rest 
of the time spent in the hospital. 

Remarks: Hydrocephalus may cause a similar continuous elevation of tem- 
perature in other diseases. We have encountered it in complicated cases of 
measles, and in cases of epidemic meningitis, and it has also, in these instances, 
yielded to rachiocentesis. 


Case 4.—J. W., aged 4 years, No. 2560, was admitted August 12 and dis- 
charged Sept. 5, 1916; ill two days before entrance to the hospital. The 
patient was a sister of the patient, Case 3. The clinical symptoms and history 
were very similar with the exception that in this case the temperature remained 
persistently at 103 F. for three weeks. Two lumbar punctures were performed, 
with the removal of 25 c.c. and 30 c.c. of clear fluid on August 14 and 17, 
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respectively, and while the temperature subsided somewhat after the 17th and 
the meningeal symptoms improved, neither disappeared till two weeks later. 
The examination of the spinal fluid of August 14 showed fibrin present, slight 
increase in cells, 98 per cent. mononuclears, albumin, ++; globulin, + +; 
Fehling’s test, + + +; no organisms on smear or culture; while that of August 
17 showed the presence of fibrin, slight increase in cells; 99 per cent. mono- 
nuclears; albumin, +; globulin, +; Fehling’s test, ++ +; no organisms. 

Remarks: It is probable that had the punctures been repeated persistently, 
convalescence would have been considerably hastened. 


Case 5.—Illustrating persistent hydrocephalus, with the symptoms of toxemia, 
and a prolonged elevation of temperature as well as of a marked polyneuritis 
but without extreme emaciation. 

J. E., No. 3074, ill four days before entrance; admitted Sept. 3, 1916; dis- 
charged Oct. 24, 1916. On admission the child was fairly well developed and 
nourished, but was acutely and desperately ill. He was extremely irritable, 
crying on the least handling; evidently hyperesthesia was marked. At the same 
time if he was not disturbed he became drowsy and laid in a condition of light 
stupor. Macewen’s sign was a markedly positive one. The pupils were dilated, 
even, and reacted to light. The neck muscles were flaccid. The breathing was 
costo-abdominal, but shallow, the costal movement comprising only the lower 
ribs and being evidently associated with the motion of the diaphragm, and 
not due to the intercostal muscles. The knee jerks were absent, the plantar 
reflexes were exaggerated and the abdominal muscles were normal on both 
sides. There was a modified Kernig reaction present which was accompanied 
by a great deal of pain. The child was unable to sit or stand. Paralysis 
involved the muscles of the neck which were flaccid, the intercostals, the right 
upper and both lowers, which were rigid, and the left upper extremity, which 
was flaccid. 

There was marked hyperesthesia along the spine and polyneuritis along the 
posterior aspect of both legs and thighs. At times the child’s respirations 
became rather jerky and irregular, and the skin somewhat cyanotic. The pulse 
was poor in volume and was rapid, but the heart sounds were of fair quality. 

On September 4 the first lumbar puncture was performed, 20 c.c. of bloody 
fluid removed and 16 c.c. of serum injected. September 6 the child’s con- 
dition was slightly improved, he was less drowsy, the respirations were some- 
what fuller and less jerky, and the color and pulse better. September 8, 
16 c.c. of convalescent serum were given by intramuscular injection. The blood 
count before the injection was: total leukocytes per c.mm., 6,900; polynuclear 
neutrophils, 61 per cent.; while on September 9 the count was 11,300 whites 
and 72 per cent. polynuclears; on September 10, 12,700 whites and 70 per cent. 
polynuclears. September 9 the second puncture yielded 28 c.c. of slightly 
opalescent fluid under pressure. The cells were moderately increased—97 per 
cent. mononuclears—the albumin, +; globulin, +; Fehling’s test, ++; no 
organisms on smear or culture. 

Between September 9 and 14 there was slight but continuous improvement, 
the child’s general condition was better, he was less extremely irritable, cried 
less when handled, his extremities became less rigid and he began to use 
them slightly; the respirations became easier and deeper, the pulse improved. 
Macewen’s sign became less marked but was still present to a moderate extent. 
The elevated temperature persisted, however, ranging around 101 F. There 
were no other physical findings in the lungs, heart or abdominal organs to 
account for it. Between September 14 and 18 the symptoms of irritability, 
more labored respiration, more marked Macewen’s sign, again became con- 
spicuous and another lumbar puncture was performed September 18, this time 
with the removal of 20 c.c. of clear fluid under pressure. The fluid showed 
a slight increase in cells, all mononuclears; albumin, +; globulin, +; Fehling’s 
test, +++. The symptoms were temporarily alleviated, but September 23 
the procedure had to be repeated and 30 c.c. were obtained under marked 
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pressure. Examination showed moderate increase in cells, 98 per cent. mono- 
nuclears; albumin, +; globulin, +, Fehling’s test, ++. September 25 the 
patellar reflexes had reappeared in the left leg, the rigidity had almost dis- 
appeared from the legs and arms, the breathing was deeper, the child’s general 
condition was better, he was brighter and not so irritable, but it was noticeable 
that there had been a considerable loss of weight since admission. The elevated 
temperature still remained and continued so until discharge, with nothing other 
than the changes in the central nervous system to account for it, Macewen’s 
sign was present throughout the period. The excitable, irritable, and “on 
edge” disposition, the polyneuritis of the lower limbs, remained to some extent, 
though improving slowly in conjunction with the paralysis. 

Remarks: In some cases of poliomyelitis, like this last, for example, it 
would appear that the infection of the tissues of the central nervous system 
by the virus of the disease was of a persistent and deep seated character, not 
running its course in a few days or weeks, but extending over a long period 
of time and giving rise to the symptoms we have recorded. Whether the 
hydrocephalus is the predominant feature of these cases, or whether it is merely 
secondary to persistent infection or toxemia is difficult to decide. It is in 
such cases as these that one might well expect the causative agent of the dis- 
ease to be given off in the nasopharyngeal secretions for several months after 
the acute period of the disease. 


Case 6.—I/llustrating a very severe and almost fatal type of hydrocephalus, 
concomitant with the onset of the disease, but subsiding rapidly following 
rachiocentesis. 

No. 3003, B. H., aged 8% months; ill five days before admission, August 28; 
discharged Oct. 16, 1916. Examination on admission at 7 p. m., showed the 
child extremely cyanotic; the respirations were very shallow and somewhat 
stertorous and extremely irregular, being interrupted by periods of complete 
cessation of breathing for as long as two minutes. During these periods the 
cyanosis became extreme and artificial respiration was necessary. Macewen’s 
sign was marked despite the presence of a bulging fontanel. The pupils were 
constricted and the eyelids tightly closed. The child was deeply stuporous. 
Apparently there was paralysis of both lower extremities present, but it was 
difficult to determine as the child was in a condition of extremis. Patellar, 
plantar, biceps, and abdominal reflexes were apparently absent. The respira- 
tions were abdominal in type, but very shallow. 

At 9:30 p. m., a lumbar puncture was performed and 68 c.c. of clear, trans- 
parent fluid was removed under marked pressure, and 14 c.c. of horse serum 
were injected by the gravity method. 

During the withdrawal of fluid and immediately following it for one and a 
half to two hours, the child had several attacks of severe and prolonged 
suspension of all respiratory movements, often for as long as one to three 
minutes at one time. At such periods there was generalized cyanosis and com- 
plete disappearance of radial pulsation. Artificial respiration was urgently 
needed during these periods to keep the patient alive. Between 11 p. m. and 
3 a. m., August 29, the condition remained still one of “extremis,” and oxygen 
was used almost continuously during each spell of apnea. It was given by Dr. 
Meltzer’s apparatus for the administration of oxygen under pressure and quickly 
relieved the cyanosis. Hypodermic injection of atropin sulphate, 4¢0 grain, and 
camphor, 2 grains, were also resorted to during this interval. After 3 a. m. 
the child improved. The spells of apnea disappeared, the cyanosis became 
less and the breathing deeper, while at the same time the radial pulse became 
of much better volume. The stupor lessened and the child began to take 
nourishment. 

On the following day, August 29, a more complete physical examination was 
made. It gave the following findings: 

The child was very well developed and nourished; rather drowsy; fontanels 
slightly tense but not bulging; slight rigidity (anteroposterior) of the neck; 
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pupils constricted, but reacted to light; left internal strabismus present; res- 
pirations were purely abdominal, but while shallow, were fairly regular, and 
there was no apnea. There was apparently no definite paralysis, except the 
strabismus. Patellar and plantar reflexes were normal. There was no Kernig’s 
sign. The heart was rapid but the sounds were of good quality. The lungs 
showed some areas of bronchovesicular breathing, but no rales. The abdomen 
was distended. The liver was slightly enlarged, extending two fingers’ breadth 
below the costal margin. The improvement in the child’s condition, compared 
to the previous night, was simply astonishing. From the grave, almost mori- 
bund state on admission, he was transformed within twenty-four hours into 
a convalescent and merely by one spinal puncture. An examination of the spinal 
fluid showed a slight increase in cells; 98 per cent. mononuclears; albumin,+ ; 
globulin, +; Fehling’s test, + +. 

August 31 the respirations increased to 40 and the temperature increased 
slightly. The child coughed frequently and there were some rather fine rales 
scattered in a few areas on both sides of the chest. This subsided in three 
days and convalescence was rapid and complete, the child being discharged 
with no residual paralysis except the slight strabismus. 

Comment: This case shows an extreme form of hydrocephalus of the very 
acute stage, which would probably have terminated fatally but for the timely 
removal of fluid. The noteworthy thing is the rapid transition of the patient 
from a condition of extremis to convalescence in a few days. 


SUMMARY 


Researches pursued on the pathology of poliomyelitis have shown 
that edema is one of the prominent characteristics of the disease. Sev- 
eral factors especially predispose to such a condition: thus, the return 
flow of lymph from the issues of the cord and brain is interfered with 


by the cellular infiltration of the perivascular sheath of the blood vesscl 
wall, while at the same time the veins being more infiltrated than the 
arteries and their lumen more easily obstructed, due to a less rigid 
structure, the venous return flow is more hindered than the arterial 
inflow, with a resultant tendency toward venous stasis and hence 
toward edema. These two factors in conjunction with the congestion 
accompanying the early stage of inflammation explain in part the 
edema. There may be concerned also some toxic effect acting locally 
on the blood vessel wall. 

In addition to the edema of the nervous system, there is also an 
actual increase in the quantity of spinal fluid in the subarachnoid 
spaces and in the ventricles of the brain. This is obvious before death 
by the large quantities commonly obtained by lumbar puncture and 
postmortem by the increased amount found present. There is prob- 
ably coincident with the congestion of the brain a hypersecretion of 
cerebrospinal fluid by the choroid plexuses and at the same time the 
excretion into the sinuses through the pacchionian bodies is temporarily 
unable to handle the increased amount produced. 

Therefore it is not surprising that this condition of acute nonob- 
structive hydrocephalus should give rise to certain definite clinical 
symptoms. According to the type of symptoms and the time they 
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persist, we have found it advisable to divide the hydrocephalus of polio- 
myelitis into the following forms: 

1. That of the onset (including the preparalytic and early paralytic 
stages). 

2. That persistent after the first week of the disease and compris- 
ing three varieties: (a) a mild form commonly encountered in which 
there is only a slight increase in fluid and in which symptoms are prac- 
cally absent; (b) a more severe form comprising various degrees, in 
which there are distinct signs of pressure; (c) a very severe type, more 
or less insidious in onset, indefinite in physical signs, and associated 
with evidences of progressive emaciation. 

The symptoms of these various types are described under their 
suitable headings in the preceding text, and suitable case reports are 
included to amply explain these descriptions.*® 

Macewen’s sign provides a definite means by which these symptoms 
of hydrocephalus may be easily recognized and suitable treatment by 
rachicentesis instituted, and therefore its employment in the routine 
physical examination of a patient with poliomyelitis is of the utmost 
importance. 


10. Since an attempt has been made in this article to introduce a distinctly 
new Clinical entity in reference to poliomyelitis, these descriptions and reports 
should be read in order to obtain the essential points. 





EXPERIENCE WITH VACCINE IN THE PREVENTION 
OF WHOOPING COUGH * 


FRANK VANDER BOGERT, M.D. 
SCHENECTADY, N. Y. 


Since the value of vaccine in the prevention and treatment of 
whooping cough is still not generally admitted, although the burden 
of proof seems unquestionably in its favor, the following experience 
with its use as a prophylactic measure seems worthy of report. 

At the Children’s Home in Schenectady, one of the forty-six 
inmates developed whooping cough on or about Nov. 27, 1917, but 
because of failure of diagnosis was allowed to mingle for nearly a 
week with other children, after which he was isolated in a separate 
building. It was later learned that during this time he was known to 
have whooped and vomited. 

With the view of undertaking measures to prevent spread of the 
infection through the Home, an effort was made to confirm absolutely 
the diagnosis. An epidemic of the disease was well under way in the 
city at the time, and several of the whooping cough patients had been 
attending the school to which the children of the Home were sent 
daily, and at the time of writing, seven weeks after the development 
of the case, there were nearly 400 records of pertussis at the City 
Health Department, and the number of unreported cases, of course, 
cannot be ascertained. 

As confirmatory evidence of the correctness of the diagnosis, the 
child was said to have whooped and was known to have vomited with 
the cough. A blood count showed a lymphocytosis of 61 per cent., 
and a smear from the pharynx gave many gram-negative bacilli, 
reported as suspicious of the Bordet-Gengou type. 

Having apparently confirmed the diagnosis, the histories of the 
other inmates were examined for past record of the disease. Of these, 
thirty-one gave no record of having had whooping cough, although 
from the father of one we later learned of a past infection. 

Dec. 3, 1917, the thirty-one were inoculated, each with 50 million 
plain pertussis vaccine (stock). All the inoculations were satisfac- 
tory, with the exception of that given to one new boy who was fright- 
ened, causing the needle to slip and the dose therefore to be doubtful. 
All the doses were carefully measured and were therefore practically 
accurate. No reactions were noted, but one child complaining of a 
sore arm. 

Up to the present time (Jan. 24, 1918) not a single case has devel- 
oped in the Home. The original case was given one dose of vaccine 
immediately after the diagnosis was made and ceased whooping at the 
end of one week. The vaccine was not repeated. 


111 Union Street. 


* Submitted for publication Feb. 12, 1918. 





ABDOMINAL INJURY DUE TO BLUNT FORCE; 
DIFFICULT DIAGNOSIS * 


HENRY P. De FOREST, M.S., M.D. 
NEW YORK 


History—Betty F., born April 17, 1913. With the exception of a mild attack 
of chickenpox two years prior to the accident to be described, the child had had 
no illness. Her physique was excellent and she was self-reliant and competent to 
an unusual degree. 

Sept. 29, 1917, while riding astride her hobbyhorse on the lawn the horse 
reared over backward and the child fell on her back with her feet still astride 
the body of the horse. The back of the saddle, 2 inches wide and about 8 
inches across, heavily padded with leather, fell directly across her body at the 
level of the navel. The right side suffered more from the blow than the left, 
and over the right lower ribs the child thereafter always placed her hand 
when asked where she was hurt or where she had pain. The accident was seen 
and the child was helped to her feet. She was badly frightened, but did not 
appear to be seriously hurt. After crying for a minute or two she went with 
her parents for a walk of about a half mile, without complaint. 

She slept quietly during the night, but the next morning complained for 
the first time of a slight pain in her right side at the point already mentioned. 
Her parents thinking she had some intestinal trouble called the family physi- 
cian, Dr. G. G. of Poughkeepsie. His examination disclosed nothing of special 
note and the child played about much as usual during the day, occasionally 
complaining of soreness in her side. 

October 1 the physic'.xn was again called before leaving for a week’s vaca- 
tion, but found no new developments. So little importance was attached by 
the parents to the fall, that no mention was made to him of the accident at 
either visit. 

That afternoon, however, the temperature, which on the previous day had 
been 99 F., and on that morning 100, suddenly rose to 103.5, and a competent 
surgeon was asked to see the child. He was told of the fall beneath the hobby- 
horse and examined the hobbyhorse as well as the child. From the weight of 
the plaything (75 pounds) and the place of localized pain, a bruise of the 
intestines or other abdominal organs was considered possible. He asked that 
a medical man see the child, and the following morning she was seen by a 
pediatrist. On this day, October 2, I also was called in consultation. 

Physical Examination.—Examination in the evening showed a marked point 
of tenderness definitely localized by the child at the lateral border of eleventh 
rib on the right side. The right half of the abdomen was tense, and the patient 
cried when she was touched. Shortly before my arrival her bowels had moved 
for the first time since the day after the accident. There was no blood in 
the stools, and their appearance was normal and so continued. It was decided 
that injury to the intestines was not probable and this factor was excluded. 

Tentative Diagnosis —The possibility of injury to the right kidney was then 
debated. The child had urinated regularly since the accident, the urine had 
been examined each time, and a specimen recently passed was examined by 
all three consultants and found to be free from blood and quite normal. The 
kidney therefore was also considered as probably uninjured. 


* Submitted for publication Dec. 21, 1917. 
* Read before the Clinical Society, New York Post-Graduate Medical School, 


Nov. 16, 1917. 
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The possibility of injury to the liver was next considered. There was no 
jaundice, the area of liver dulness was not enlarged; the free edge of the liver 
could not be felt below the costal border; there was no palpable tumor of the 
gallbladder, and while possible internal injury of this organ was also admitted, 
it was not believed probable. 

Traumatic injury of the appendix was excluded, largely because of the loca- 
tion of the pain and the fact that pressure at McBurney’s point gave no symp- 
toms. An abnormal position of the appendix was considered, and this organ 
was not definitely excluded, though it seemed an improbable condition. 

In view of the undoubted occurrence of a rather severe trauma due to blunt 
force, a definitely localized area of tenderness about an inch in diameter, and 
the evident pain and disturbance of the child, it was our opinion that some 
internal contusion undoubtedly existed. Whether this contusion was of suf- 
ficient importance to justify an exploratory operation was then discussed, and 
it was decided, in view of the fact that the temperature had fallen to 102 in 
the morning, and at the time of the consultation was only 102.2, that we should 
await developments and see the child again on the following morning. An 
icebag was applied to the right side, and the patient soon fell asleep and slept 
well during the night. 

At the consultation early in the morning of October 3, the child’s tem- 
perature was 100 F. Localized tenderness still persisted, but all of the other 
symptoms were improving. Her abdomen was less tense, and she was more 
comfortable. There was no evidence of any material loss of blood, and while 
we agreed that a hematoma existed, probably of the abdominal wall on the 
inside of the lower costal cartilages, an exploratory laparotomy did not seem 
advisable in view of the fact that conditions appeared to be improving. 

Course——During the following week the little patient was seen daily by 
Dr. C. October 7, he noticed and called the attention of the parents to the 
fact that the edge of the liver could now be felt about 1 inch below the free 
border of the ribs. This was the first time that abdominal palpation could be 
made without causing the child to cry from pain. On the 8th the family physi- 
cian returned and found the patient up and dressed, playing much as usual 
and complaining of no pain. He saw her again on the 10th, 15th and 19th, 
and noted that the liver was apparently increasing in size. He believed that 
this was due to an excess of fat in the diet, which was modified accordingly. 
The temperature in the meantime, which had varied from 100 to 100.8 until 
October 9, fell to normal on the 9th and was not taken again for about two weeks. 

During the last two weeks of the month the parents noticed that their child 
was becoming more and more languid, more and more pale, did not look or 
act well, and complained of difficulty in picking things up from the floor and of 
discomfort when sitting on the floor tying her shoes. 

October 31, having been again called the physician found a large mass lying 
below the free border of the ribs on the right side. The child complained of 
sharp pain in her right side, coming on in spasms and causing her to cry out. 

November 1, Dr. P. of New York was called as a consultant. He recog- 
nized the large mass in the right abdomen and expressed the opinion that it 
was the liver and that an abscess might be present, or that a new growth of 
some one of the abdominal organs, possibly the kidney, might be developing. 
The condition of hypertrophic cirrhosis of the liver was also suggested. The 
urine was found to be normal, and the blood showed marked anemia, but no 
leukocytosis. 

November 3 I was again called in consultation with Dr. S., Dr. C., and 
Dr. G. The child was up and dressed, and came to the door to meet me. She 
was evidently very ill, showed a marked anemia, with extreme pallor, and about 
once an hour spasms of pain occurred. These symptoms also were very notice- 
able to Dr. S. who, like myself, had not seen the child since October 3. 


Second Examination—Examination showed that the abdomen was greatly 
distended and looked in outline not unlike a miniature pregnancy at full term. 
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The distention was greatest in the cephalic half of the abdomen, and an area 
of complete flatness existed from the level of the nipple on the right side to 
a line 4 inches below the level of the ribs. The caudal border of this area curved 
parallel to the free border of the ribs to a point midway between the navel 
and the ensiform cartilage and then curved downward on the left side in a 
similar manner. A border of dulness an inch in width followed this area of 
flatness. Through the abdominal wall a sharp curved border of a mass, pre- 
sumably the free edge of the liver, could be easily palpated. The remainder 
of the abdomen was markedly tympanitic. This examination was made with 
ease, and at no time did the child complain of pain on pressure, though when 
asked to localize the spot that hurt her she always placed her finger at the 
original spot of soreness. The area of flatness extended around the right 
side to the vertebral column, and as low as the crest of the ilium (Fig. 1). 

The child by preference lay on her back with her knees, particularly the 
right, partially drawn up and resting on a small pillow. She could be turned 
on one side or on the other without causing her to complain. No free fluid 
could be demonstrated in the abdominal cavity. 


Fig. 1—Physical signs found just before the operation. 


The heart and lungs were normal, though the resonance of the lungs on 
percussion was noticeably increased, particularly on the right side. Breathing 
was rapid and shallow (24 to 30 per minute). Deep breathing at times caused 
the child to complain of pain at the original point of tenderness. 

The temperature was subnormal, and taken by rectum ranged from 97 to 97.5. 


Diagnosis—At the consultation all agreed that injury to the stomach or 
intestines and appendix could, without doubt, be eliminated. The bowels by 
this time were regular, the stools were normal, and there had been ,none of 
the classical symptoms of appendicitis. An injury to the gallbladder was also 
excluded because of the absence of icterus and the fact that the urine at no 
time showed evidence of biliary absorption. No localized tumor existed at the 
site of the gallbladder, although immediately below the ensiform over an area 
2 inches in diameter, undoubted fluctuation could be elicited on deep palpation. 
A possible intracapsular rupture of the liver, with subsequent infection from some 
low-grade bacterial organism was considered as being possible, although the 
clinical symptoms of chills, fever, and sweating were absent, and the blood 
examination showed no leukocytosis. While this condition, therefore, was 
admitted as a possibility, its probable existence was not believed. The sug- 
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gestion of there being a new growth of some abdominal organ, probably the 
kidney, was discussed, but this too, seemed improbable in view of the fact 
that the child had been an absolutely healthy child, and that the tumor mass, 
whatever it might be, undoubtedly took its origin from a distinct and localized 
trauma, Hypertrophic cirrhosis of the liver is occasionally observed in chil- 
dren at an early age, but there is always a history of previous malaise and of 
digestive disturbances. Free fluid in the abdominal cavity is practically always 
present. None of these symptoms could be demonstrated, and in any event the 
ultimate outcome is fatal. The abdominal mass so clearly felt on the right side 
had such a sharply defined edge, parallel with the costal line, that it was 
believed by all of us to be the free border of the liver pressed downward from 
above by some undetermined cause. The normal character of the urine both 
in quantity and quality during the entire month, and the complete absence of 
blood at any time in the urine seemed to exclude fracture of the kidney or 
rupture of the ureter, though both conditions were mentioned and discussed. 

The extreme anemia of the child, the progressive increase of size of the 
upper abdomen, particularly on the right side, the point of the original injury, 
and the persistence of localized pain led to the belief that a hematoma was 
present, probably subphrenic in character, and firmly encapsulated, steadily 
extending across the abdominal surface of the diaphragm. This seemed the most 
probable diagnosis. The anemia, the steady increase of respiratory and cardiac 
oppression, the area of pulsation caudad of the ensiform cartilage, were 
regarded as indicating immediate surgical interference. 

Arrangements were therefore made for an exploratory laparotomy on the 
following morning at the patient’s home. 

Operation (November 4).—Ether anesthesia was employed. No further 
information was elicited by examination under the anesthetic. An inci- 
sion 6 inches long was made at the dextral edge of the right rectus 
muscle. As soon as the abdominal wall was incised, hemostasis secured 
and the tumor exposed, it was at once apparent that the mass was not 
the liver at all. A dense capsule existed with a sharp ventral border 
over which extended numerous enlarged veins. The liver was found to 
be entirely displaced to the left of the wound of operation, and the normal 
gallbladder was felt with difficulty 3 inches to the left of the ventrimeson. A 
part of the diaphragmatic surface of the liver was exposed, and showed no 
abnormalities. There were no ruptures of the liver, nor any evidence of an 
abscess cavity. The abdominal wound was walled off by sponges in the usual 
way and an aspirating needle passed into the fluctuating area thus exposed. 
About 2 ounces of clear straw-colored fluid were withdrawn, the last of which 
was tinged with blood. No odor of urine could be detected, and this fluid was 
believed to be supernatant blood serum. A 3-inch incision was then made and 
there at once escaped over a pint of blood, blood clots and a few soft, pale- 
gray masses much resembling in appearance the tissue of a small round-celled 
sarcoma. After this mass of partially organized blood clot and tissue substance 
had been removed, the operator’s finger was able to reach around to the side 
of the vertebral column. The kidney appeared to be entirely disorganized and 
broken down. The tumor wall was evidently the capsule of the right kidney 
enormously distended. This sac was emptied as speedily and as thoroughly 
as possible, lightly packed with two long gauze sponges, a dressing applied and 
the patient put to bed. The entire operation took an hour. The relation of 
the encapsulated hematoma to the adjacent organs at the time of operation is 
shown in Figure 2. 

Outcome.—The patient soon came out from the anesthetic and for an hour 
or two, although suffering from shock, seemed in good condition. At that time 
it was the belief of the physicians that the tumor was doubtless a fast-growing 
sarcoma of the kidney, superinduced or accelerated by the injury. The abdomen 
continued to be distended, and breathing continued shallow. Shortly before 
9 o'clock it was evident that the patient was becoming worse; the breathing 
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became more and more labored. The pulse increased enormously in rapidity 
until with the stethoscope its rate was so great, over 200 per minute, that it 
could not be definitely counted. The violent action of the heart then suddenly 
stopped, a few more pulsations occurred, and death took place at 9. 
Postmortem Findings—An hour later the wound was examined. At this 
time still another change had taken place. The sac of the kidney capsule was 
practically empty. The liver was back in its usual position, and was found to 
be entirely normal. There was no subphrenic exudate of blood, nor was there 
an abscess cavity in any place. The right kidney, too, was found in its normal 
position and, save for a slight loss of cortical tissue over an area an inch in 
diameter, was entirely normal. The ureter was not injured, save by stretching, 
and it was evident that this organ, as well as the liver, had been crowded to 
the left of the median line by the steadily increasing intracapsular hemorrhage. 
The examination of the kidney capsule showed a bruised and contused area 
at a spot immediately entad of the localized point of tenderness of which the 
child had complained. Three or four parallel lines of abrasion an inch long 
and a quarter inch apart were still visible on the outer surface of the capsule, 


Fig. 2.—Relation of tumor (intracapsular renal hematoma) found at opera- 
tion. TJ, tumor; K, kidney; L, liver; G, gallbladder. 


and at this point it was evident that the capsule had been separated from the 
kidney cortex causing a small amount of intracapsular hemorrhage. Little by 
little this hemorrhage, in part, at least, arterial in character, had steadily con- 
tinued and little by little the capsule had been separated from the cortex of 
the kidney and the cephalic pole of the capsule pushed upward behind the 
liver, following the curve of the diaphragm until at the end of a month the 
entire liver had been displaced to the left by the enormous intracapsular 
hematoma. The kidney itself had also been displaced in a similar way, and as 
its capsule had separated over practically the entire outer portion of the cortex, 
the kidney had been slowly displaced to the left of the median line taking with 
it the renal vessels and the ureter. The surgeon’s finger, therefore, could reach 
easily to the vertebral column, and on the mesial side of the encapsulated mass 
only a small denuded area of the kidney could be felt. A thin section of the 
kidney cortex was undoubtedly pulled away here and there by the slow process 
of separation, and these sections of tissue deprived of their normal blood supply 
gave rise to the thin mases of tissue so much resembling a sarcoma in appear- 
ance which was noted at the operation. 

As a result of the restitution of the kidney and of the liver to their normal 
position, after the collapse of the kidney capsule by the evacuation of its 
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pultaceous contents, the stomach and intestines released from long-continued 
pressure dilated materially, and this acute dilatation of the stomach, due to 
mechanical causes, was an undoubted factor in the sudden death of the child, 
since this pressure was exerted directly toward the heart and served to irritate 
and stimulate that organ to an enormous rate of pulsation. 


DISCUSSION 


It is at once apparent when the history of this unusual accident 
and sad sequence is considered in full detail, that we had from the 
very first to deal with a condition at once unusual in character and 
quite out of the realm of ordinary experience. The entire absence of 
all kidney symptoms which usually are indicated through the urine in 
cases of fracture of the kidney appeared to eliminate this organ as 
an important factor in diagnosis. The diagnosis of hematoma made 
at the first consultation and confirmed at the last one was correct, but 
the exact location of the extravasated blood was not determined at 
first, and was with difficulty determined even after death. The fact 
that the abdominal injury was due to blunt force made it possible for 
the capsule of the kidney to be severely bruised, but not cut through. 
The tumor caused by the escaping blood was small at first, firmly 
encapsuled and was concealed by its position beneath the costal carti- 
lage. Its progressive increase due to hemorrhage from minute arteri- 
oles in the cortex of the kidney which did not or could not contract in 
the ordinary way, confined the blood within a capsule at once firm and 
elastic. Prevented by the pelvic brim from extending downward, the 
growth of the enlarging capsule followed along the diaphragmatic 
arch and steadily crowded the liver to the left, far out of its normal 
position. The median line of the pelvis of the kidney formed the 
sharp edge which during the process of growth and distention of 
the capsule so closely simulated the edge of the liver that at the time 
of the last consultation this sharp edge was believed by all of us to 
be the free edge of the liver crowded downward from the direction of 
the diaphragm. 

Altogether the progress of the patient, the clinical history and the 
physical signs from time to time were misleading in many ways. They 
are here presented in the hope that in case a similar injury should 
occur to some other child they may be of assistance to others in deter- 
mining earlier surgical interference. 


59 West Fifty-Fourth Street. 





PROGRESS IN PEDIATRICS 


RECENT WORK IN ANATOMY, PHYSIOLOGY AND 
PATHOLOGY OF CHILDHOOD * 


JAMES B. HOLMES, M.D. 


BALTIMORE 


The relations of the fissures of the lungs in infants have been made 
the subject of a study by Gittings, Fetterolf and Mitchell.1 Nothing 
in reference to the course of these is found in standard textbooks and 
recent periodical literature. On the other hand, there are numerous 
references pertaining to adults. The authors have felt that carefully 
selected data would be valuable for comparison with similar relations 
as they exist in the adult, and a stimulus toward greater accuracy in 
clinical diagnosis. They cite references to show that anomalous fis- 
sures occur quite frequently, that there are at times variations in the 
normal fissures, and that the course of the oblique fissures in adults is 
far from constant. 

The study is based on dissections of formaldehyd-hardened bodies 
of fourteen infants, ranging from 6 weeks to 14 months of age. The 
authors describe carefully the course of the fissures and find that differ- 
ences between the fissures in adults and infants are slight and unimpor- 
tant. Equally marked variations in the points of origin, course, and 
terminations are seen in both. Apparently these variations are not 
related to anatomic characteristics of the chest. It would appear that 
change in the shape of the chest goes part passu with development of 
the lung, with the result that the relation of fissure to rib or to inter- 
space remains practically unchanged. Variations in the fissures, there- 
fore, cannot be predicted from anatomic characteristics of the chest. 

Clinically, because the lower level of the lungs in infants, and prob- 
ably in young children, does not extend quite so low as in adults, great 
care should be exercised to avoid damage to the diaphragm in perform- 
ing thoracentesis. According to the authors, the sixth interspace in 
the midthoracic line and the seventh or possibly the eighth interspace 
in the line of angle of the scapula (at rest) represent the lowest limits 
of absolute safety for thoracentesis in early life. 


* Submitted for publication Dec. 28, 1917. 

1. Gittings, J. C., Fetterolf, A. G., and Mitchell, A. G.: A Study of the 
Topography of the Pulmonary Fissures and Lobes in Infants, Am. Jour. Dts. 
CuItp., 1916, 12, 579. 
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PHYSIOLOGY 

The mechanism of infants’ suction has been further investigated 
by Michio Kasahara. Auerbach, in 1888, divided suction into two 
kinds: (1) suction by inspiration, and (2) suction by the mouth, or 
the tongue. Suction by inspiration is made by the adult, and the neces- 
sary negative pressure in the mouth is caused chiefly by inspiratory 
action. Suction by the mouth is made by infants, and the negative 
pressure is due chiefly to the vertical diameter of the oral cavity being 
increased because the lower jaw is depressed. Auerbach held that 
suction by mouth does not give place to suction by inspiration until the 
child is 2 or 3 years old. There is difference of opinion as to the impor- 
tance of the part played by the tongue in the action. 

Kasahara used a Marey tambour and kymograph and registered 
the variations of pressure that occur within a nursing infant’s bottle, 
in the form of regularly recurring curved lines, which he calls the 
curved lines of suction. Each cycle comprises a completed act of suc- 
tion and swallowing, and its course may be divided into four parts, 
namely, (1) a descending part (meaning negative pressure) which 
represents the downward movements of the lower jaw bone, the oral 
cavity being extended in the vertical diameter, (2) a small elevation 
due to pressure on the nipple, (3) an ascending part (diminishing 
negative pressure) which Kasahara attributes to the running down of 
milk which has been taken into the mouth, and (4) a notch or concave 
curve, caused by swallowing. 

Newly born infants produce irregular curves, with interruptions, or 
discontinuations, “for physiologic reasons.” Healthy infants over a 
week old make curved lines of suction that are always regular and not 
discontinued. The presence of thrush, nasal catarrh, and the like, 
renders the curved line of suction irregular. Idiots are said always 
to make irregular curved lines of suction, probably because there are 
disorders in the coordination of muscles. 

Benedict and Talbot,* in a recent report from the laboratories of 
the Carnegie Institute, show that, contrary to the prevalent view, the 
human embryo is not born with a large store of carbohydrate. As a 
matter of fact it is only a few hours before whatever reserve of carbo- 
hydrate may have been present is exhausted, and the infant is thus 
thrown on its tissues (chiefly fat) for its energy supply. As colostrum 
does not fully meet the energy need of the first days, theoretically, at 
least, there is a possible danger of acidosis if the early noncarbohydrate 


2. Kasahara, Michio: The Curved Line of Suction, Am. Jour. Dis. CHmxp., 
1916, 12, 73. 

3. Benedict, F. G., and Talbot, F. B.: The Physiology of the New-Born 
Infant, Pub. 233, Carnegie Inst. of Washington. 
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metabolism is overaccentuated. For this reason avoidance of undue 
muscular effort and excessive crying in the newly born infant is desir- 
able. The practice of employing some form of artificial nourishment 
during the first days of the infant’s life receives additional scientific 
support. 

DEVELOPMENT 


The heights and weights of New York City children from 14 to 16 
years of age have been carefully studied by Frankel and Dublin‘ for 
the Metropolitan Life Insurance Company. A state law requires that, 
before being employed in factories and the like, children shall have an 
employment certificate showing that they have completed the first six 
years of the school course and in the opinion of the examining officer 
have reached normal development for their age. This raises the ques- 
tion within just what limits a child may be considered to have reached 
normal development for his age. 

Frankel and Dublin examined 10,043 children applying for certifi- 
cates; 53.7% of these were boys. A number of interesting facts were 
brought forth in the study. It is found (1) that weight increases with 
height, exceptions being found only at extremes; (2) that girls are 
heavier than boys for any given height up to about 63 inches, beyond 
which height boys outweigh girls. (Bowditch had found 58 inches the 
dividing line.) 

The average heights and weights were found to be as follows: 

14-15 Years 15-16 Years 
Average Average Average Average Coefficient of 
Height, Weight, Height, Weight, Correlation Between 
Inches Pounds Inches Pounds Height and Weight 


61.55 103.38 62.74 109.69 0.776 and 0.759 
61.19 104.54 61.59 107.57 0.499 and 0.439 


(Weights were taken in ordinary clothes. Bowditch found average weight 
of clothes to be: boys of 14, 8.09 pounds; of 15, 8.08 pounds; girls of 14, 7.54 
pounds; of 15, 7.85 pounds.) 


Both the heights and the weights of boys were found to be dis- 
tributed over a greater range than those of girls. The interquartile 
range, that is, the limits which include the central 50 per cent. of cases 
is: 4.26 inches in height for boys and 3.05 inches for girls ; 23.7 pounds 
in weight for boys and 19.83 pounds for girls. It is interesting to note 
that for the two-year period, 14 to 16 years, high school graduates were 
taller than boys and girls yet in the high school (boys, 0.18 inch; girls, 
3.5 inches), and these in turn were taller than those in Grade 7A 
(boys, 0.48 inch; girls, 0.62 inch). Also that the New York City boys 
and girls showed greater height (0.68 inch) and weight (5.03 pounds) 


4. Frankel and Dublin: Heights and Weights of New York City Children, 
etc., Publication Metropolitan Life Ins. Co., New York, 1916. 
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than up-state boys and girls of like age and circumstances, and that 
they are stockier, that is, show greater weight per inch in height. 
Native-born Jewish boys and girls proved heavier than foreign-born 
ones, while Italian boys and girls were less tall and less heavy than those 
of foreign birth—conditions attributed to changed’ economic status of 
the parents. 

As regards the range of variation that may be accepted as normal in 
granting certificates, the authors conclude: “A departure of 15 per cent. 
from the average weight for a given height is suggested as the limit 
below which children should be refused employment certificates, even 
if the medical examiner pronounces them well in other regards. In no 
case should a certificate be granted to a child whose weight is less than 
70 pounds.” 

NUTRITION 


Harold L. Higgins,® in reporting from the Nutrition Laboratory of 
the Carnegie Institution a study on the rapidity with which alcohol and 
some sugars may serve as nutriment, says that alcohol has been com- 
monly considered the most quickly available nutrient, and that it is, 
indeed, quickly absorbed. Just how quickly it displaces in whole or in 
part other nutrients that are burned in the body, that is, how soon it is 
oxidized, may be determined by observations on the respiratory quotient 
of the individual. In examining this it is found that the time elapsing 
between the taking of alcohol and the beginning of combustion varies 
with different (normal) subjects; it ranges from four to seven minutes 
in some subjects, up to ten to fifteen minutes in others. 

Comparative observations made on normal subjects who received 
100 gm. of sugar made up with water and cereal coffee to 300 c.c. 
volume, followed by 25 to 50 c.c. of water to clear the mouth, showed 
clearly that certain sugars when thus taken are burned quite as rapidly 
as alcohol. Alcohol begins to be burned in appreciable quantity in from 
five to eleven minutes after ingestion. Sucrose, lactose, levulose, begin 
to be burned quite as soon as alcohol, if not sooner. Glucose and mal- 
tose are utilized more slowly, approximately 20 to 30 minutes elapsing 
before their combustion comes to play an important part. 

The entry of the United States into the world war has precipitated 
a large number of articles and books on the relation of available food 
supply to nutrition. It is not proper to review these in this place, but 
reference should be made in passing to one of the earlier books of this 
character to appear, that by Professor Mendel® of Yale University. 


5. Higgins, Harold L.: Rapidity with Which Alcohol and Some Sugars May 
Serve as Nutrient,.Am. Jour. Physiol. 1916, 41, 258. 

6. Mendel, Lafayette B.: Changes in the Food Supply and Their Relation 
to Nutrition, Yale Press, 1916. 
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Dr. Mendel’s paper includes a study of the earlier food situation in 
Germany and refers to the work on wartime food supples, by 
Eltzbacher, Oppenheimer. Rubner, Zuntz, and others. 

In order that one foodstuff may be substituted for another it is 
necessary that it shall offer sufficient amount of available energy as 
expressed in calories, that it shall be digestible in the form in which it 
is used, that the proportions of protein, carbohydrate and fat shall be 
suitable, and that certain poorly defined elements called vitamins shall 
be present. Other factors, such as the palatability of the food, enter 
into consideration. Recent work by McCollum,’ and his collaborators, 
has shown that in the case of fats another hitherto unrecognized ele- 
ment must enter into consideration. 

McCollum and Davis* pointed out in 1913, that certain fats of ani- 
mal origin contain a substance the nature of which is as yet unknown, 
which is essential for growth or for long continued maintenance of 
health of the rat. This indispensible factor, termed “the fat soluble A,” 
has been shown to be not present in olive oil, lard and almond oil. 

Further studies by McCollum, Simmonds and Pitz’ indicate that it 
is in general not present in fats and oils of vegetable origin, for 
example, in wheat oil, linseed oil, soy bean oil, and cottonseed oil. 
Corn, wheat and oats, and probably other grains supply this factor, 
but in insufficient amounts. Continued deprivation of this element 
lowers the bodily resistance of experimental animals. 

Butter and the yolk of eggs contain this essential nutritional element 
in largest quantity. It is notable that cod liver oil contains it also 
(Osborne and Mendel). 


CALCIUM IN BLOOD, URINE AND MILK 


Henry Lyman® has determined the amount of calcium present in 
the blood of twelve normal and forty-two pathologic persons [adults ?] 
of both sexes. The determinations were made according to a new 
method’? and about 20 c.c. of blood was drawn in each case. The chief 
point brought out by this study seems to be that calcium content of 
the blood varies but little in the great majority of subjects. The aver- 
ages for the males, with the exception of one who showed an unex- 
plained and extremely low figure, was 6.1 mg. of calcium per 100 c.c. 
of blood, and for the females, 7.1 mg. One healthy young woman, 


7. McCollum, E. V., Simmonds, N., and Pitz, W.: The Distribution in Plants 
of the Fat Soluble A, the Dietary Essential of Butterfat, Am. Jour. Physiol., 
1916, 41, 361. 

8. McCollum and Davis: Jour. Biol. Chem., 1913, 15, 167. 

9. Lyman, Henry: The Calcium Content of Human Blood; Jour. Biol. Chem., 


1917, 30, 1. 
10. Lyman, H.: Jour. Biol. Chem., 1917, 29, 169. 
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whose history afforded no clue to the high result, gave readings of 
9.6 mg. per hundred cubic centimeters. 

The hope is expressed that these figures may help to establish a 
base line for further study of the metabolism of calcium. 

A study of the calcium output in four healthy men and a healthy 
boy (aged 13 years) has been made by Nelson and Williams.* The 
urinary and fecal output was measured in each case over a period of 
five days. The subjects were not restricted in their diet in any way. 
The examinations were repeated after an interval of six months. The 
authors point out that most previous studies have come from equil- 
ibrium experiments, in which the subjects were on more or less 
restricted or abnormal diets. It is necessary to have sufficient data on 
normal behavior of the body with which to compare the findings in 
osteomalacia, osteoporosis, rickets, infantilism, and one might add, 
tetany. 

From the data presented it appears that the average daily output of 
calcium in urine and feces varies in normal persons from 0.420 to 
1.016.gm. (CaO 0.588 to 1.42 gm.) on unrestricted diet. In the same 
person the daily variation of unrestricted diet seems to vary between 
15 and 25 per cent. As between the urine and the feces, the division 
averaged as follows: urinary excretion, 0.1754 to 0.6186 gm. of CaO; 
fecal excretion, 0.4125 to 0.8010 gm.; total daily excretion, 0.5879 to 
1.4196 gm. Theoretically, at least the relative acidity or alkalinity of 
the urine should affect the proportion of calcium leaving the body 
through this channel. Some data on this point are recorded. There is 
need of further observations along these lines. 

In a study on the relative amounts of calcium and magnesium 
excreted in the normal urine Nelson and Burns’ conclude that in the 
normal individual either calcium or magnesium may be excreted by 
way of the urine in the larger amount, and that whichever element pre- 
dominates does so constantly, or very nearly so, in that individual, and 
appears to be independent of the character of the food ingested. These 
authors think it probable that there is a selective action for calcium and 
magnesium on the part of the renal epithelium. 

Of the twenty-five specimens examined there were seventeen in 
which calcium was excreted in larger amounts than magnesium. This 
is contrary to the findings of Hammarsten, who says, that of a daily 
urinary excretion of somewhat more than 1 gm., two thirds is mag- 
nesium and one third calcium. Twenty-two of the persons studied 


11. Nelson, C. Ferdinand, and Williams, J. L.: The Urinary and Fecal Out- 
put of Calcium in Normal Men, Together with Observations on the Hydrogen- 
Ion Concentration of Urine and Feces, Jour. Biol. Chem., 1916, 28, 231. 

12. Nelson, C. Ferdinand, and Burns, W. E.: The Calcium and Magnesium 
Content of Normal Urine, Jour. Biol. Chem., 1916, 28, 237. 
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were apparently normal university students, and the duration of the 
study would seem to exclude the possibility of the constant preponder- 
ance of magnesium being due to a sameness of diet. 

The chemical changes produced in milk by the addition of lime- 
water have been studied by Bosworth and Bowditch.1* The custom 
of adding limewater to milk for infant feeding is an old one, and is 
based in part on the erroneous assumption that cow’s milk is much 
more acid than human milk and requires neutralization. Bosworth 
and Bowditch find that the addition of limewater to milk, which 
normally contains some insoluble dicalcium phosphate, results in the 
precipitation of more calcium phosphate, the insoluble phosphates 
under these conditions being a mixture of dicalcium and tricalcium 
phosphates, CaHPO, and Ca,P,O0,; that it brings the serum of the 
milk towards the neutral point, the soluble alkalinity of the limewater 
being used up in the precipitation of the insoluble calcium phosphates 
above mentioned; and finally, that when milk to be used for infant 
feeding is treated with limewater and then diluted to such an extent 
that it has twice the volume of the original milk, or more, the soluble 
calcium and phosphorus may be reduced to amounts less than those 
which are present in human milk. 


PHENOL AND CREATININ 

Charles W. Moore*™* has employed the Folin and Denis method of 
determining phenol in the urine to investigate anew the occurrence of 
phenol in the urine of infants. Several phenols are recognized as 
occurring in normal urine, phenol, paracresol, orthocresol, pyro- 
catechin, hydroquinone, and para-oxybenzoic acid. Of these, para- 
cresol is thought to be the most important. Phenol found in the urine 
has been considered a product of bacterial activity in the intestine 
(Schild-Ellinger), but Blumenthal and Lewin claim that it is, in part 
at least, a product of endogenous metabolism. 

H. Senator long ago found traces of phenol present in the urine 
of infants. In 1905, Ludwig F. Meyer, using the method of Kossler 
and Penny, found it present in the urine of seven infants, in amounts 
varying from 2.5 to 16.9 mg., and absent in none. The average for 
breast fed infants was 4.19 mg. and for artificially fed infants, 13.28 
mg. No similar estimations appear to have been made since then. 

According to Moore, breast fed infants show a phenol excretion of 
5 mg. per kilogram of body weight, and artificially fed infants 8 mg. 


13. Bosworth, A. W., and Bowditch, H. I.: The Chemical Changes by the 
Addition of Lime Water to Milk, Jour. Biol. Chem., 1917, 28, 431. 

14. Moore, C. W.: The Phenol Excretion in the Urine of Infants, Including 
the New-Born, Am. Jour. Dis. Cump., 1917, 13, 15. 
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The excess of phenol in artificially fed infants was ascribed by 
P. Mayer to decomposition in those fed on cow’s milk, allowing the 
formation of more phenol than in those fed on breast milk. But 
Folin and Denis have shown that in adults, increasing the protein 
ingestion increases the phenol output; trebling the protein doubles the 
phenol, a rule that Moore finds applies also to infants. It seemed 
possible, since liquor amnii and meconium have been found negative 
for phenol (Senator), that light might be thrown on the question of an 
endogenous origin for phenol in the urine by examining the urine of 
starving new-born infants for this substance. Nineteen such infants 
were studied, and phenol was found present in every case, in amounts 
varying from 2.1 to 23.4 mg., an excretion of approximately 3.4 mg. 
per kilogram of body weight. The average total phenol excretion for 
the first three days of life was 11.2 mg., of which 76 per cent. was 
free and 24 per cent. conjugated. Moore concludes that as phenol 
was present during this period of starvation it must originate in part 
through endogenous metabolism. 

Mention was made a year ago*® of Taylor’s studies on the occur- 
rence of creatinin and creatin in the urine of children. Taylor found 
that the sum of the creatin plus the creatinin in the urine of children 
compares approximately with the sum of the two constituents in the 
adult when due allowance is made for the weights of the individuals 
and the probable amounts of muscular tissues. He thought his findings 
might reasonably be ascribed to an incomplete conversion of creatin 
into creatinin by the developing organism. Veeder and Johnston*® 
have since studied the content of the blood of children in creatinin 
and creatin. They say that tables from Folin show in a general way 
that the blood of adults averages about 10 mg. of creatin per 100 c.c., 
with apparently no relationship between the amount of creatin and 
that of creatinin. Veeder and Johnston found less creatinin (rarely 
over 5 mg. per 100 c.c.) in the blood of children than in adults, and 
the total creatin-creatinin content rarely over 6 mg. (their patients were 
not all normal). 

They could find no specific relationship in their figures between 
the creatinin and the creatin, nor any between the total amount of 
creatin and the clinical condition of the child. They found also no 
definite relation between the total nonprotein nitrogen and the creatin- 
creatinin content. They feel that retention of creatinin is merely part 
of general retention of nitrogenous substances in the blood and that 


15. Holmes, J. B.: Recent Work in Anatomy, Physiology and Pathology of 
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there is no evidence at hand leading one to consider it a more delicate 
index of retention than any of the other nitrogenous substances; in 
fact, it seems to be more easily excreted. 


PATHOLOGY 
TUBERCULOSIS AND SYPHILIS 


F. Parkes Weber*’ contributes a lenthy survey of recent work on 
the problem of congenital infection with tuberculosis. The paper is 
accompanied by a long and, for the most part, quite recent bibliography. 
While the paper itself does not admit of abstracting, certain views 
expressed by the author may be mentioned here. 

Genuine cases of congenital tuberculosis in human beings are 
undoubtedly very rare. There is no proof of paternal transmission, 
that is, through the semen (Sitzenfrey, 1909) ; and the extreme rarity 
of primary genital tuberculosis in vagina or uterus seems clinical evi- 
dence that direct paternal bacillary transmission practically does not 
exist (Knopf). 

There are probably different ways in which the tubercle bacilli can 
pass from the mother to the fetus — late congenital infection. In the 
first undoubted case of congenital (fetal) tuberculosis, Schmorl and 
Birch-Hirschfeld (1891) suggested that the tuberculous infection did 
not occur until shortly before the death of the seven-month fetus (in 
cesarean section, directly after the death of the mother). Slight micro- 
scopic changes were detected only in the liver, and bacilli were present 
in blood films from the umbilical vein. Honjio (1909) described a case 
of human congenital tuberculosis in a five-month’s fetus; there were 
enlarged and tuberculous retroperitoneal lymph glands. Dufour and 
Thiers (1913) recorded a case in the third to fourth month of preg- 
nancy ; the placenta appeared to be healthy, but the peritoneum of the 
fetus contained fluid which on animal inoculation gave rise to tuber- 
culosis. Birch-Hirschfeld suggested that the organisms pass from 
the maternal to the fetal circulation by lodging in the placenta and 
then “growing through” the placenta into the fetal circulation, a view 
suggested to him from his observations in cases of anthrax. A. Gart- 
ner (1893) explained the likelihood of a tuberculous lesion in the 
placenta being ruptured during some stage of labor with discharge of 
bacilli into the fetal circulation, and Rietschel (1909) in the case of an 
infant who was removed at birth from a tuberculous mother but 
developed clinical signs of tuberculosis and died, after three months, 
from generalized tuberculosis, suggested that the child might have 
escaped infection until the actual onset of uterine contractions. 


17. Weber, F. Parkes: Congenital Tuberculosis—a Survey, Brit. Jour. Child. 
Dis., 1916, 13, 321. 
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Other methods of fetal infection suggested (Sitzenfrey) are that 
the chronic engorgment of villous capillaries might lead to their rupture 
into the maternal intravillous spaces, and that lowering of the blood 
pressure in the villous tufts might permit the entrance of maternal 
blood with transference to the fetal circulation of any bacilli free at 
that time in the maternal bloodstream. And, second, that tuberculous 
foci, localized in the decidua vera, might penetrate the amnion, infect 
the liquor amnii and thus give rise to intra-uterine infection of the 
fetus. 

It has been shown that tubercle bacilli may be frequently demon- 
strated in the placentae of tuberculous women by the antiformin 
method, and this even when the mother’s known clinical lesion is very 
slight (Novak and Ranzel, 1910). Apparently placental tuberculosis 
does not occur until the fourth month of pregnancy. 

Péhu and Chailer (1915) consider fifty-one published cases of con- 
genital tuberculosis as conclusively genuine. In the infected fetus or 
infant there are generally well marked tuberculous lesions to be seen 
in the organs; but in some cases no pathologic-anatomic changes are 
found, though virulent tubercle bacilli are present in the fetal blood. 
Cases of the latter type may well have been infected intrapartum. 

Parkes Weber concludes by saying it seems we may well suppose 
that occasionally a mother with some form of chronic, and perhaps 
even latent, tuberculosis may suffer from a temporary condition of 
“bacillemia” during pregnancy without succumbing; “for, probably, 
conditions of temporary tuberculous ‘bacillemia’ are not exceedingly 
rare in subjects of chronic tuberculosis, apart from pregnancy.” 

Eugene L. Opie**® has studied the occurrence of tuberculous lesions 
in children and adults in St. Louis, as shown in the necropsy room. It 
is well known that first infection in animals commonly spreads rapidly 
to the regional lymph nodes and produces in them a caseous lesion that 
far exceeds in extent the lesion at the original focus. In animals that 
have already been infected, a second infection, as Koch showed years 
ago, shows greater tendency to heal and does not extend to regional 
lymph nodes. This observation, says Opie, has been confirmed by 
numerous observers. It is from this point of view that the lesions 
found in the present series are studied. 

The series comprises twenty-two cases of tuberculous infection in 
children from 0 to 18 years of age, and about twice this number of 
adults. The actual conditions found are shown in the accompanying 
table. The presence of lesions was sought by taking roentgenograms 
of the lungs and appendages and then, by subjecting them to careful 
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gross examination, dividing them where necessary into sections from 
0.5 to 1 cm. in thickness, and supplementing this with microscopic 
examination. 

The accompanying table shows that the conditions found in the 
postmortem examination of adults in St. Louis accords well with those 
found by Naegeli in Zurich, and by Burkhardt in a far larger number 
of necropsies in Dresden. (The adult material appears to have come 
from the Barnes Hospital in St. Louis; it is not clear from what social 
strata the patients came. ) 


OccuRRENCE oF TUBERCULOUS LESIONS IN CHILDREN AND ADULTs IN St. Louis 


Tuberculosis 
Number - -- -- — — — ———_— 
Age, Years of In Those 
Necropsies Present Who Have Died 
-——- Fatal Nonfatal with Other 
Number Per Cent. Diseases, 
per Cent. 


Children: 
Under 1 
1to 2 
2to 5 
5 to 10 
10 to 18 § ‘ f 62.5 


Adults: 
18 to 30 } 100.0 c 100.0 


30 to 50 y ; 100.0 22 100.0 
50 to 70 § : 100.0 100.0 


70+ ; 100.0 100.0 


A second table shows the relative frequency of active, encapsulated 
caseous, and healed tuberculosis. The tuberculous infection was 
regarded as healed only when all the lesions were firmly calcified and 
surrounded by fibrous tissue. “Healed tuberculosis” was found in no 
children under 5 years of age, in 18 per cent. of those (11) between 
5 and 10 years of age, in 11 per cent. of those (9) between 10 and 
18 years, and in over one third of all adults examined. No encapsu- 
lated caseous lesions were found in children under 2 years of age (59 
in all), but thereafter the percentage of encapsulated caseous lesions 
rose rapidly toward 50 per cent., the percentage found in adult bodies. 
The percentage of active tuberculosis was relatively low under 2 years 
of age, 6 to 9 per cent., rose to 35.7 per cent. between 2 and 5, then feli 
to 18 per cent. between 5 and 10 years, 11 per cent. between 10 and 
18 years, and then rose to 13 to 16 per cent. for adult life. The value 
of these figures suffers from the small number of bodies examined in 
some age periods. 
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From his study of the individual lesions the author concludes that 
tuberculosis of children does not select the apices of the lungs, is 
accompanied by massive tuberculosis of regional lymphatic nodes, and 
exhibits the characters of tuberculosis in a freshly infected animal. 
He holds that tuberculous infection is practically universal. His tables 
show no encapsulated or healed lesions before the third year of life. 
Thereafter there is a steady increase in the percentage of cases show- 
ing capsulated caseous lesions, until in adult life 50 per cent. of all the 
individuals examined show them. Accompanying this is a slower but 
steady rise in the percentage of bodies showing “healed tuberculosis,” 
until in the adult bodies one third showed only firmly calcified and 
completely healed pulmonary and lymphatic lesions. 

The circumscribed tuberculous foci which occur in the lungs of 
adults do not differ in character and distribution from those which 
are found in older children. They rarely exceed 1 cm. in diameter and 
the smaller nodules, perhaps not more than 1 mm. across, are found 
with much difficulty even when they are calcified and cast a conspicu- 
ous shadow on the roentgen-ray plate. Attention is often first attracted 
to these pulmonary nodules by the more conspicuous lesions almost 
always present in the regional lymphatic nodes. 

In contrast with this, the tuberculosis which occurs in the pulmo- 
nary apices of adults (clinical “tuberculosis” of adults) has the char- 
acter of a second infection. It is similar to the usual or fatal phthisis 
and unaccompanied by caseation of the regional lymphatic nodes. 

The article is illustrated by numerous diagrams showing the actual 
location of the lesions in individual cases and by reproduction of the 
roentgenograms. 

A. Filia*® describes the renal lesions found by him in the body of 
a 7-year-old tuberculous boy. He deals particularly with the mode of 
formation of giant cells in the glomeruli. The question is an old one, 
and most of the references given date from the seventies and early 
eighties. The literature of the subject was collcted by Kostnitsch and 
Wolkow in 1892. The question at issue is whether the giant cells 
found in the glomerular tufts in renal tuberculosis are derived from 
the connective tissue elements of the blood vessels, etc., or whether 
they are formed as a syncitial fusion of the epithelial cells. To Pro- 
fessor Filia, who is director of the pediatric clinic of the University 
of Sasaari, the process appears to be a true transformation on the part 
of the vascular and epithelial cells; that is, of the whole interior of the 
glomerulus, into a large syncitial, giant cell, which is limited by the 
normal epithelium of the capsule. He does not find just this transfor- 


19. Filia, A.: Intorno alla formazione delle cellule giganti dai glomeruli nella 
tuberculosi renale, La Pediatria, 1916, 24, 705. 
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mation described by the older authors. He regards it as due to the 
direct action of tubercle bacilli that have been carried into the glomer- 
ular tufts, as seen in experimental animals, and not to extension of the 
process from connective tissue elements. 


THYMUS 


Jean Oliver®® describes the histopathological findings in the thymus 
of a 6-weeks-old congenital syphilitic. Numerous cysts were present. 
Cysts in the thymus of the new-born who were first described by 
Cruveilhier in 1829, and carefully studied by Dubois in 1850. Dubois 
regarded the formations as abscesses, and they have since been called 
“Dubois abscesses.” With the introduction of microscopic study 
Chiari, in 1894, showed the supposed abscesses were in reality cystic 
spaces lined with a definite epithelial covering of a flat stratified type. 
He described these cysts as arising from the Hassal bodies by a process 
of degeneration, an ingrowth of small thymic lymphocytes. 

Apparently only eight cases of true cystic thymuses in infants have 
since been described. The present report contains reproductions of 
the microscopic appearances of the thymus. As the result of his study 
the author concludes that syphilitic disease of the thymus in infants is 
manifested primarily by a degeneration of the lymphocytes and 
Hassall’s bodies, with a hypertrophy of the reticular epithelium and 
hyperregeneration of the concentric corpuscles. The process may 
give rise to the formation of cystic cavities by dilatation and fusion of 
the degenerating Hassall bodies. 


ESOPHAGUS AND TRACHEA 


Edmund Cautley** describes the postmortem findings in a case of 
congenital malformation of the tracheo-esophageal septum in a 5-day 
old infant, and reviews the various known forms of malformations of 
the esophagus. He considers the condition rare and quotes Shukowsky 
as seeing only one in 50,000 newly born infants; though, on the other 
hand, seven occurred in a Copenhagen lying-in hospital in sixteen years. 

Malformations of this region may be subdivided into various groups 
as follows: (1) complete absence, generally associated with gross mal- 
formations, as in monsters; 8 cases on record; (2) double esophagus, 
with reunion at the lower end; 2 published cases; (3) diverticula or 
pouches, pharyngeal rather than esophageal, being situated posteriorly 
at the junction of the pharynx and esophagus; (4) cysts arising during 


20. Oliver, Jean: Syphilitic Disease of the Thymus in Infants and the Mode 
of Origin of the Dubois Abscesses, Am. Jour. Dis. Cutp., 1917, 13, 158. 

21. Cautley, Edmund: Malformations of the Esophagus, Brit. Jour. Child. 
Dis., 1917, 14, 1. 
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separation of the trachea from the esophagus and probably from fetal 
outgrowths of the esophagus; (5) tracheo-esophageal fistula without 
other abnormality—apparently only 6 on record; (6) congenital dilata- 
tion, occurring usually after infancy, and in most instances secondary 
to spasm or stricture, though sometimes apparently dependent on con- 
genital atony or defect of the wall and possibly analogous to congenital 
dilatation and hypertrophy of the large intestine; (7) atresia without 
fistulous communication with the trachea in various types; about 50 
cases reported, and (8) atresia, with the lower end of the esophagus 
opening into the trachea, and very rarely into a bronchus, the common 
type, of which about 85 have been reported. 

Atresia without fistulous communication with the trachea, Group 7, 
appears as (@) atresia or stricture occurring as an upper esophageal 
sphincter (House) or at the level of the cricoid cartilage (House), or 
an inch above the diaphragm (Bertram Rogers, Dun), or an inch above 
the cardiac end of the stomach (Whipham and Fagge), and so on; as 
(b) upper part normal, or forming a culdesac, and the lower portion 
forming a fibrous cord or more or less completely obliterated; and as 
(c) nonobliteration of the lumen and union of the two ends by a cord 
or band. Of these three subtypes, those designated (a) and (b) are 
the more common; about thirty (some of them not truly congenital) 
and twenty cases, respectively, having been reported. 

The anatomic conditions and various views as to the mode of 
development of these varied malformations are described by Shattock, 
Dickie and Keith (1910) among others. 

Barton?* has described the condition of the larynx and trachea in 
stillborn infants and its bearing on artificial respiration. 


HEART AND GREAT VESSELS 


Gauss** reports a case of congenital atresia of the aorta. The con- 
dition was found in a routine postmortem examination of a male infant 
who died on the third day. The child had appeared normal. 

At necropsy there was found a congenital atresia of the aorta at 
the orifice, total absence of the aortic valves, and a common opening 
for the coronary arteries into the left ventricular cavity. There were 
also hypertrophy of the left ventricular wall, dilatation of the right 
ventricle, passive congestion of the viscera and other lesions. 

It is suggested that during the first days of life blood from the 
superior vena cava followed the same course as in the normal fetal 


22. Barton, E. A.: The Condition of the Larynx and Trachea in the Still- 
born Infant and Its Bearing on Artificial Respiration, Jour. Obst. and Gynec. 
of Brit. Emp., May, 1915, p. 138; Abstr., Arch. Pediat., 1916, 38, 469. 
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circulation; that that from the inferior vena cava entered the right 
auricle, passed through the foramen, and entered in whole or in part 
the left ventricle where it was forced back through the foramen ovale 
into the right auricle, whence it went with the blood from the superior 
vena cava into the right ventricle, then into the pulmonary artery, where 
it divided, part going into the pulmonary circulation and the remainder 
into the aorta through the ductus arteriosus; and, finally, that blood 
returning from the pulmonary circulation into the left auricle was 
forced by contraction of the left ventricle through the foramen ovale 
into the right auricle where it mixed with the other blood. Such a cir- 
culation could be successfully continued as long as the right ventricle 
remained capable of serving both the pulmonary and the systemic 
systems, and offered at least a possible explanation. 

Congenital obliteration of the aorta occurs in two main forms: 
(1) closure at the orifice (as mentioned), and (2) closure at the 
isthmus. The latter form is known as coarctation of the aorta and is 
much the more frequent anomaly. Over 200 cases have been reported 
(Abbott) ; some of the persons have reached adult life (Hochsinger, 
Le Count). Atresia ostii aortae is less common, and patients usually 
do not live more than a few weeks. Rauchfuss collected twenty-four 
cases, and one infant is known to have lived twenty-seven weeks. Both 
forms are recognized as congenital malformations, or developmental 


anomalies, though an inflammatory origin has been postulated. 


Hess** reports a case of congenital atresia of the right auriculo- 
ventricular orifice with complete absence of the tricuspid valves. Such 
cases are rare. To make the anomaly compatible with life it is neces- 
sary that there be a patent foramen ovale or at least an opening in the 
interauricular septum and that the two ventricles communicate. There 
may also be a patent ductus arteriosus. Such cases are spoken of as 
uncomplicated, or simple cases of tricuspid atresia. When further 
anomalies, such as transposition of vessels co-exist, the cases are called 
complicated. 

The case here reported is an uncomplicated case, and the patient 
lived to 1 year of age. Of the eight other recorded uncomplicated 
cases, only one lived beyond a year. 

In the present instance necropsy showed the body of the heart to be 
comprised of a greatly hypertrophied left ventricle. The left auricle 
was also enlarged; the right auricle was prominent; the foramen ovale 
was large and open. The tricuspid orifice and tricuspid valve were 
absent, there being nothing to mark the place where they should be. 


24. Hess, Julius H.: Congenital Atresia of the Right Auriculoventricular 
Orifice with Complete Absence of Tricuspid Valves, Am. Jour. Dis. CHmp., 
1917, 13, 167. 
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The interventricular septum was perforated by an opening one sixteenth 
of an inch in diameter. The mitral orifice was dilated, the mitral valve 
was very large, and the papillary muscle of exceptional size. The 
ductus arteriosus was rather small, but patent. The relations of the 
great vessels were practically normal. The pulmonary artery showed 
no stenosis, though its branches were of smaller caliber than normally. 


Hess pictures the circulation as follows: 


All venous blood went from the right auricle into the left auricle, thence 
to the left ventricle, thence most of it into the aorta and systemic arteries. A 
small percentage (possibly about 20 per cent.) went through the interventricular 
foramen, into the right ventricle and thence into the pulmonary artery and lungs, 
and a very small percentage of this was shunted by the ductus arteriosus into 
the aorta. 


The symptoms were those of dyspnea and cyanosis, clubbing of the 
fingers and toes, and venous congestion. There was enlargement of 
the heart and a wide mediastinal shadow as seen by the roentgenogram. 
Over the base of the heart a long, loud systolic murmur was heard; 
it was thought to be best heard over the pulmonary region. No mur- 
murs were heard at the apex. 

In the diagnosis of tricuspid atresia the author attaches importance 
to the hearing of a loud systolic murmur having its point of maximum 
intensity at the base of the heart (sternum), the intensity diminishing 
from that part—the murmur of pulmonary stenosis, in contrast, being 
loudest and best heard in the second left intercostal space. 


SYPHILITIC (?) SCLEROSIS OF LEFT VENTRICLE 


F. Parkes Weber®® reports a case of extensive fibrosis of the left 
ventricle in a 10-year-old boy of Russian Jewish parentage. The child 
was delicate looking and had suffered from repeated attacks of melena, 
slight hematemesis and hemoptysis. There was a history of an illness 
accompanied by the passage of blood per rectum two years previously. 
The heart was enlarged but presented no murmurs. The urine did not 
contain albumin. The child died four months later with symptoms 
suggestive of embolism of the right iliac. 

Necropsy revealed a hypertrophied and dilated heart, weighing 
121% ounces. The myocardium of a large portion of the outer wall of 
the left ventricle had undergone a fibrous change and had been con- 
verted into hard, white, scarlike tissue. The great trunks of the coro- 
nary arteries were not stenosed. There was soft organized ante- 
mortem thrombus in the cavity of the left ventricle, and the right 
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common iliac artery was occluded at its bifurcation by recent embolism. 
There was no valvular disease, 

There was great thickening and atheromatous change in the abdomi- 
nal aorta. “At one spot where there was an atheromatous deposit the 
muscular elastic coat was thin and bulging outward to form a kind of 
miliary aneurysm.” Microscopic examination of the wall of the left 
ventricle showed that the small arteries were the seat of a marked 
endarteritis obliterans, which did not altogether obliterate their 
channels. The adjacent capillaries were much dilated, as if to establish 
a compensatory circulation, and immediately around these were well 
preserved cardiac muscle cells; elsewhere the muscle fibers had been 
replaced by connective tissue overgrowth. The change might be viewed 
as replacement fibrosis of ischemic origin. 

The vascular changes were believed to be syphilitic in nature (con- 
genital). Secondary thrombosis and embolism led to the child’s death. 
His blood serum was not examined for the Wassermann reaction. 
There was a suggestive family history. 

Morgan*® reports a case of congenital dextrocardia, with patent 
foramen ovale; necropsy at 9 months. 

Jagerskiold®’ reports an instance of congenital rhabdomyoma of the 
heart. 

Rous and Robertson,”* in a series of experimental studies on normal 
animals, animals rendered plethoric by transfusion of blood, and 
anemic animals (hemorrhage), find that the fate of the red corpuscles 
in these species of animals is to be fragmented one by one, while still 
circulating, to a fine, hemoglobin-containing dust. The cell fragments 
are rapidly removed from the blood, apparently by the spleen, and, 
under exceptional conditions, by the bone marrow. Their ultimate fate 
remains to be discovered. They find also that the increased destruc- 
tion of red cells in animals rendered plethoric by transfusion takes place 
predominately by a fragmentation of the corpuscles without loss of 
hemoglobin; also that the microcytes and poikilocytes observed in 
animals, with a severe anemia due to hemorrhage, are not put forth as 
such by the bone marrow, but are portions of cells fragmented while 
circulating, as earlier asserted by Erhlich. 

Rous and Robertson say : 


The cells thus fragmented are for the most those new formed to meet the 
exigencies of the situation. Such cells are in a large part unable to withstand 
the wear and tear of function. There results a vicious cycle. The anemia 


26. Morgan, H. J.: Dextrocardia, Congenital, with Patent Ductus Ovale. 
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renders the bone marrow unable to put forth proper cells, and those it does 
produce are soon destroyed, thus prolonging the condition. A similar state of 
affairs probably exists in many human anemias. 


The microcytes and poikilocytes, fragments, accumulate in the 
spleen, indicating that this organ exercises some important function 
in connection with them. Phagocytosis of red corpuscles, while fre- 
quent in the normal dog, rat and guinea-pig, is slight in man and certain 
other animals that are mentioned. Nothing is said to the final fate of 
the blood pigment ; reference is made to the recent work of Whipple,”® 
who proved that the bile pigments may have other sources than the 
blood. 

Stillman,®° in a study of three cases of von Jaksch’s anemia, the 
patients aged 9 years, 8 months, and 18 months, respectively, describes 
the splenic pictures in detail and reviews some recent literature on the 
subject, including experiences with splenectomy. He defines von 
Jaksch’s anemia as follows: 


A condition occurring in children, marked by anemia, slight enlargement 
of the liver and marked enlargement of the spleen, and sometimes an enlarge- 
ment of the superficial lymph nodes. The blood picture is characterized by a 
great diminution in the red cells and the hemoglobin and a persistent leuko- 
cytosis of varying degrees. Nucleated red cells are nearly always present, some- 
times in large numbers, and occasionally myelocytes are seen. Most of the 
patients show a definite tendency to recovery, though a few die. In those who 
live, the abnormal blood picture may persist for a very long period of time 
though the patient is clinically well. 


The condition is to be distinguished from that form of splenic 
anemia without leukocytosis, occurring in children (Wentworth and 
others). The occurrence of leukocytosis is one of the most important 
criteria of the disease, as insisted on by von Jaksch and supported by 
late authors. Usually it is for the most part a mononucleosis; some- 
times the polynuclears predominate. The condition is associated often 
with rickets, and Marfan has gone so far as to say that the disease is 
rickets. Stillman thinks it is more logical to conclude, from the avail- 
able evidence, that von Jaksch’s anemia is due to the action of toxic 
or infectious agents which may or may not at the time produce rickets. 
The picture in the spleen is one of connective tissue increase, atrophy 
of the malpighian bodies and myeloid metaplasia; the atrophy of the 
follicles is apparently due to increase in the pulp elements rather than 
to connective tissue increase. Poikilocytosis and other evidence of 
rapid blood regeneration are present in the blood stream. 

Stillman thinks the predominant activity of the spleen in these 
cases is a destructive one. He finds that splenectomy has been done 
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in six cases, in five of which it was followed by apparently lasting 
improvement, and concludes that this form of treatment has a large 
place in the therapeutics of von Jaksch’s anemia, though he adds it 
should not be adopted too hastily. 


MYELOGENOUS LEUKEMIA IN AN INFANT 


Knox* reports a case of myelogenous leukemia in an infant. The 
symptoms were apparently referable to the gastro-intestinal tract. 
There was no demonstrable enlargement of the lymphatic glands or of 
the spleen and no evidence of hemorrhage or of necrosis of the mucous 
membrane. There were 200,000 white cells per cubic centimeter of 
circulating blood. The presence of a large number of myelocytes 
(from the bone marrow) suggested the foregoing diagnosis. The 
extreme youth of the patient (9 months) and the rapid course of the 
disease (less than three weeks) are noteworthy. 


GASTRO-INTESTINAL TRACT 


Intestmal Obstruction—In a recent experimental study of acute 
intestinal obstruction, Dragstedt, Moorhead, and Burcky*® note that 
systemic bacterial invasion of the organism from the obstructed intes- 
tine does not occur (McKenna and others), and that the clinical and 
experimental evidence so far obtained points to quickly developing and 
rapidly fatal toxemia. They summarize the more important views 
regarding this toxemia as follows: 


Hartwell, Hoguet, and Beeckman concluded from experiments on dogs that 
death in experimental intestinal obstruction is due, first, to a dehydration or 
loss of water from the tissues as a result of the excessive drain into the lumen 
of the intestine, and vomiting, and, second, to the presence of a toxin in the 
circulating blood. The toxin is believed to be normally present in the lumen 
of the intestine and the factor admitting this toxin into the blood is the damage 
to the intestinal mucosa. The life of the animal after experimental obstruction 
may be prolonged by the subcutaneous injection of normal saline solution. 

Murphy and Brooks conclude from their experiments on dogs with experi- 
mental intestinal obstruction, that death is due to toxemia, independent of 
infection of the peritoneal cavity or the general circulation. The toxin is 
formed as a result of bacterial growth in the obstructed intestine. It is not 
absorbed through a normal mucosa, but gains entrance to the blood stream 
when the mucosa of the intestine has been damaged. They emphasize the sig- 
nificance of the abnormal absorption in the production of the symptoms. 

Whipple, Stone and Bernheim believe that death in these cases of obstruc- 
tion is due to the absorption directly into the blood of a perverted secretion of 
the duodenal or upper jejunal mucosa. They assume a disturbed physiologic 
balance of the mucosa by which abnormal products are formed and secreted 
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into the blood stream. This perverted secretion is a highly toxic substance 
and they claim that it can be recovered from the lumen of the intestine in 
cases of obstruction. Some work has been reported on the chemical nature 
of this toxic substance, and attempts have been made to immunize dogs to it. 

Draper believes that the cause of death in intestinal obstruction is due to 
an aberrant activity of the duodenal and probably the pancreatic cells. He 
appears to have forsaken the view taken by him several years ago of a normal 
toxic secretion from the duodenal mucosa which is neutralized by the secretions 
of the intestine lower down. 


They note further that there has not been sufficiently further inves- 
tigation of the chemical nature of the toxic substances found in the 
lumen of the intestine in cases of intestinal obstruction to determine 
whether they are essentially different from the toxic substance shown 
by Roger and Garnier to be present in the lumen of the normal stomach 
and intestine, and add that we should expect to find materials, in such 
a mixture of food substances and bacterial end-products as exits in 
the normal alimentary tract, which are toxic when injected into the 
blood stream. It is the function of the cells of the alimentary mucosa 
to charge substances in the lumen of the intestine to the substances 
which can enter the bloodstream without harm to the organism. Their 
normal action is both secretory and absorptive, and Braun and Boruttan 
have shown that absorption from the intestinal lumen is in reality 
decreased in cases of acute experimental obstruction. 

The theory that under conditions of obstruction the normal phys- 
iology of the mucosa cells is so changed that they secrete a powerful 
toxin into the circulation does not seem probable to these authors, 
especially since in cases of congenital atresia of the intestine, though 
the secretions of the intestinal glands begin early in life, the infant 
shows no sign of toxemia or untoward effects until bacteria gain 
entrance to the alimentary tract after birth. 

By washing out an isolated loop of the upper part of the jejunum 
with sterile water and ether the authors were able so to reduce the 
bacterial content of the loop that the remaining uninjured mucosal 
cells were able to take care of the rest. Dogs so treated quickly 
recovered from the immediate effects of the operation and did not show 
any subsequent ill effects though kept five months or longer. 

From these and many other experiments, Dragstedt, Moorhead and 
Burcky conclude that closed intestinal loops from which bacteria are 
first removed are compatible with life; that closed intestinal loops in 
which bacteria are present but in which tissue necrosis is prevented, 
are compatible with life; and that closed aseptic intestinal loops in 
which the blood supply is completely occluded are compatible with 
life. Also, that the normal secretions and bacterial products of the 
duodenum and jejunum are not sufficiently toxic to produce any symp- 
toms when allowed to drain into the abdominal cavity. And, finally, 
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that bacterial activity plus necrotic tissue, or the absorption of toxic 
products resulting from the action of putrefactive bacteria on necrotic 
tissue is the important factor in the rapid death in simple closed intes- 
tinal loops. 

Just how far the conditions present in closed isolated unwashed 
loops of the intestine resemble those found in clinical obstruction seems 
problematic to these authors. They believe, however, that the symp- 
toms and pathology of these simple closed loops resemble cases of 
acute obstruction in man in which there is an accompanying occlusion 
of the blood supply to a part of the intestine (volvulus, strangulated 
herniae, etc. ). 

Bile Circulation—Hooper and Whipple,** in reporting a series of 
experimental studies on bile secretion in dogs, say that their results 
exclude the possibility of bile absorption from the intestine; that there 
is no evidence to support the theory of “bile pigment circulation” ; and 
that their experiments give no support to Addis’ theory of pigment 
conservation, urobilinogen absorption from the intestine and synthesis 
toward hemoglobin. It is suggested that urobilinogen may be formed 
in other body tissues rather than absorbed from the intestine. 

Enlargement of the Colon.—Cadwallader® has reported a case of 
Hirschprung’s disease with complete bibliography to Jan. 1, 1916. 
Additional isolated cases of megacolon have been reported by C. A. 
Hamman (Cleveland Med. Jour., 1917, 16, 88) ; by B. Guttmann (New 
Jersey Med. Jour., 1916, 13, 629) ; also by R. de J. de Jong (Congenital 
Megacolon, Nederl. Tijdschr. v. Geneesk., 1916, 1, 1788). 

New Growths— Goodman* reports a case of lymphosarcoma of 
the sigmoid in a 4-year-old girl. She presented an irregular mass in 
the right umbilical and inguinal regions, which, on palpation, was found 
to be hard, irregular and nodular; which moved freely with respira- 
tion and felt very superficial. The mother had noticed this lump 
three weeks earlier, and there had been bleeding from the rectum. The 
child had previously become somewhat constipated and afterwards had 
severe abdominal pain. At one time as much as half a pint of pure 
blood was passed while straining at the stool. These attacks became 
more frequent and the child exhibited extreme pallor. 

The tumor was not painful to the touch and with care could be 
moved from one side of the abdomen to the other. Two days later it 
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remained in a transverse position across the abdomen, corresponding 
to the transverse colon. In a couple of days thereafter it had moved 
across to the left side of the abdomen just below the splenic flexure. 
The cervical, axillary and inguinal nodes were palpable. 

The Wassermann and von Pirquet reactions were negative. The 
leukocyte count was 11,600; polynuclears, 62 per cent. There was no 
history of vomiting and the roentgen-ray examination revealed a dis- 
tinct obstruction in the large intestine, apparently in the distal portion 
of the transverse colon. The character of the shadow was thought to 
suggest malignancy. 

At operation a tumor of the sigmoid, 6 inches in length and 3 inches 
in width, was found, together with metastatic nodes in the mesentery. 
Resection and end-to-end anastomosis was performed. The child died 
a few days later of asthenia. The outer surface of the ovoid tumor 
mass was irregular, nodular, and soft. The lumen of the intestine 
passed through the mass eccentrically ; the mucosa being replaced in 
part by an irregular, white, nodular tumor mass for the most part 
fairly clean, but in one area extensively ulcerated. 

The microscopic examination showed the original structure to be 
almost entirely obliterated by a diffuse sarcomatous infiltration com- 
posed of closely packed small round cells, about the size of lymphocytes. 
There were no marked areas of necrosis. Mitotic figures were exceed- 
ingly abundant. 

Such cases as the foregoing are not extremely rare, but are of suffi- 
cient importance to be reported. The clinical onset of the illness is 
always acute; the symptoms appearing with the slow growing tumor, 
which finally occludes the intestine. 

The question of cancer of the various organs at different ages has 
been considered by F. Harbitz and E. Platon.*® 

Frolich*’ reports the occurrence of cancer in a year old infant. The 
first symptoms were noticed in a healthy child at 9 months; the condi- 
tion was confirmed by microscopic examination after an exploratory 
laparotomy, and proved fatal in five months. Frolich quotes Philipp’s 
compilation of eighty-seven cases of cancer in children ; twelve of which 
were instances of carcinoma of the liver, seven being in children under 
10 years. Forty-six per cent. of the first mentioned series occurred 
in the digestive tract. 

Adams** reports an instance of glandular carcinoma of the uterus 
in a child of 2144 years. For three weeks before admission to the hos- 
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pital there had been a discharge of blood from the vagina. ‘There was 
a palpable tumor in the hypogastrium, but no tenderness. On abdominal 
exploration the left retrovesical space was found to be occupied by a 
rounded cystic growth about half the size of a tennis ball and appar- 
ently attached to the roof of the vagina. It proved to be a cystic 
hemorrhagic mass and too adherent for complete removal. The bleed- 
ing reappeared and the child died two months later. 

At necropsy the pelvic organs were removed in their entirety. A 
sagittal section showed both the body and the cervix of the uterus to 
be largely replaced by a necrotic growth, which had extended into the 
retro-uterine pouch and grown into the cavity of the vagina. The 
ovary and tube on each side was present and intact. 

The tumor showed a network of supporting tissue and a number 
of areas where hemorrhage had obviously occurred. At one point a 
small portion of the growth was seen protruding through the inner wall 
of the bladder. Microscopically the growth proved to be a carcinoma 
with columnar and cuboidal cells having a somewhat tubular arrange- 
ment. Many of the tubules were provided with a capillary and a 
minimal amount of intervening connective tissue. There were many 
areas of degeneration, with loss of structure and irrgeular grouping of 
the cells. The growth appeared to fall into the group of carcinomas 
arising in the glandular epithelium of the body of the uterus. There 
was also caseating tuberculosis of the lungs and bronchial glands. 

An instance of dermoid cyst of the ovary in a child of 5 years is 
reported by G. H. Cattermole.*® 

The occurrence of a pancreatic cyst in a boy 8 years of age is 
reported by G. P. Shidler.*° 

Reference was made last year to the occurrence of serous cysts of 
the mesentery in children as reported by a number of observers. An 
additional case is recorded by Montanari.*’ 


CENTRAL NERVOUS SYSTEM 


Schlapp and Gere* report the clinical, postmortem and histopatho- 
logic findings in eight cases of internal hydrocephalus of the obstructive 
type, with especial reference to obliterating lesions of the aqueduct of 
Sylvius as the cause of the ventricular distention. 
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The recently published articles on the origin and absorption of 
spinal fluid by Weed and Wegefarth (introduction by Cushing), 
Frazier and Peet, Dandy and Blackfan, Dixon and Haliburton, and 
Hayes are referred to briefly. It is found that L. W. Weber (1906) 
in summing up the pathologic considerations in a number of cases, 
came to the conclusion, not greatly at variance with present day ideas, 
that three mechanical factors figure predominately in the production 
of hydrocephalus. These are (1) an increased fluid production due to 
inflammatory changes in the choroid plexus, the ependyma and brain 
substance, as well as obstructive processes in the choroidal vessels; 
(2) impediment to the outflow of the cerebrospinal fluid, via the venous 
and lymphatic channels, besides the obstacle of a frequently existing, 
chronic, diffuse leptomeningitis, causing an impermeability of the 
subarachnoid space; and (3) lessened resistance of the ventricular 
walls due to inflammatory, degenerative, or sclerotic processes in the 
affected areas. The last mentioned factor, that of diminished resis- 
tance, accounts for the cases coming on in later life where the dilata- 
tion of the ventricle may be symmetrical or confined to one ventricle, 
or to a portion of one ventricle; with it is contrasted the effect of the 
natural pliability of the fetal brain and the symmetrical enlargement 
seen in congenital cases. 

Hypersecretion has been viewed as the result solely of meningitis 
(Gowers and others) ; and the effect of a nontuberculous inflammation 
of the choroid plexuses (and also of the walls and ependymal lining 
of the ventricles—Bazinsky). The possibility, suggested by Quincke, 
of an acute angioneurotic exudation from the choroid glands and 
ependyma, without fever or inflammation, as well as that advanced by 
Parkes Weber of extravasations in the brain cavities of fluid compar- 
able to serous effusions into the pleural and peritoneal cavities, are 
mentioned. 

Among the causes of obstruction to the flow of the spinal fluid from 
the ventricles to the subarachnoid spaces are mentioned meningitis, 
localized to the roof of the fourth ventricle and occluding the foramina 
of Magendie and Luschka (cf. Joslin’s recent report of eight cases 
of hydrocephalus following meningitis showing this selective prefer- 
ence), plugging of the aqueduct of Sylvius by proliferation of neurog- 
lia, by extension of inflammatory processes from the neighborhood, by 
pressure of neighboring tumors, and finally by congenital malforma- 
tions. Similar causes may affect the foramina of Munroe, one or both. 
The inflammatory process may be tuberculous, or syphilitic, or due 
either to other known bacteria or to some unknown virus. Experi- 
mentally it may be produced by the injection of irritating substances 
(aleuronat—Thomas). In some cases no cause for the cellular pro- 
liferation is demonstrable. 
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Schlapp and Gere suggest that in the case of simple glia prolifera- 
tion the cause may be found in a consideration of the life processes of 
these cells. Metabolism is nowhere more delicately expressed, they 
think, than in the highly complex chemical reactions of the cells of the 
central nervous system. In the highly specialized nerve cells the forma- 
tive process is held in abeyance, but in the less specialized glia and 
ependymal cells, formative activity is easily awakened, and “it so 
happens that in many cases of hydrocephalus, stimulation of these cells 
by some irritating substance results in an active proliferative process 
which involves not only the ependyma but the subependymal tissues of 
the aqueduct of Sylvius.” This process is shown in the obliterative 
gliosis found in their eight unselected cases of internal hydrocephalus. 
They think it not unreasonable to attribute many, if not the majority, 
of cases of congenital internal hydrocephalus to closure of the aqueduct 
of Sylvius through proliferation of the glia and ependymal tissues, or 
to the invasion of the fourth ventricle by tumors having their origin 
in the floor, the choroid plexus, or the membranous roof of the 
ventricle. 

Leopold and Bernard* have examined the spinal fluid of ten normal 
children for nonprotein nitrogen, urea, uric acid, creatinin, and sugar. 
The children ranged in age from 114 to 10 years. 

According to Cushing, the cerebrospinal fluid is secreted by the 
choroid plexus. The cells of this plexus are relatively impermeable to 
the passage from the blood stream of drugs and such substances as bile 
pigments. Leopold and Bernhard conclude that they are also relatively 
impermeable to uric acid, another of the constituents of the blood, since 
in the normal spinal fluids examined there was a slightly positive reac- 
tion for uric acid in a few cases, but not in a single instance was there 
enough uric acid present to give a positive quantitative test. 

The sugar content of the spinal fluid was very constant and varied 
between 0.07 and 0.1 per cent., the average content being 0.07—figures 
corresponding closely with those given by Schloss and Schroeder. The 
nonprotein nitrogen of the normal spinal fluid (21 mg. per 100 c.c.) 
averaged 75 per cent. of that in the blood. 

Figures from forty-nine abnormal children, chorea, syphilis, 
epilepsy, tuberculous meningitis, infantile paralysis, nephritis and 
enuresis, are also presented. For these reference must be made to 
the original article. 

Rachel L. Ash** reports a case of tuberculoma of the spinal cord in 
a 2-year-old infant. The family history was negative for tuberculosis. 


43. Leopold, Jerome, Sr., and Bernhard, Adolph: Studies in the Chemistry 
of the Spinal Fluid of Children, Am. Jour. Dis. Curp., 1917, 13, 34. 

44. Ash, Rachel L.: A Contribution to the Diagnosis of Spinal Cord Tumors 
in Childhood, Am. Jour. Dis. Curitp., 1917, 13, 487. 
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The child had been continuously ill for four months and the following 
symptoms had appeared consecutively: enlarged cervical glands, torti- 
collis, weakness in the right hand, weakness in right leg, intermittent 
fever and night sweats. On examination eight days before death there 
was a mass of enlarged and tender glands beneath the right sterno- 
cleidomastoid muscle and the neck was inclined to the right; there was 
stiffness of the neck; pressure over the lower cervical vertebra caused 
pain ; there was no kyphosis or scoliosis. A roentgenogram showed no 
change in the cervical vertebrae. The von Pirquet test was strongly 
positive. 

The right eye-slit was narrower than the left; there were alternate 
flushings over the right and left cheek, and profuse sweating of the 
upper portion of the body. The localizing spinal signs consisted in a 
history of pain or paresthesia in the right shoulder preceding a unilat- 
eral paralysis which began in the right upper extremity and passed to 
the right lower extremity, and was followed by weakness of the left 
shoulder girdle, and finally a complete paraplegia; spasticity in the 
lower extremities ; seemingly almost complete absence of sensibility to 
pain below the second intercostal space (C V); sharply localized ten- 
derness over the lower cervical vertebrae; and finally, a heavy albumi- 
nous deposit and yellow color in the spinal fluid (significant of pressure 
—Nonne). Cerebral signs pointing to an early meningitis appeared, 
but this seemed of minor importance. 

At necropsy there was found an olive-shaped tumor mass, 2.5 by 
1.2 cm. at the level of the fifth, sixth, seventh and eighth cervical seg- 
ments. It was extramedullary and not attached to the spinal roots, 
and did not infiltrate these or the cord substance proper. On section it 
was grayish-white, homogeneous, and of caseous appearance; there was 
no evidence of liquefaction. 

There were caseous mesenteric and other lymph nodes, numerous 
typical lymphoid tubercles in the cervical and dorsal spinal meninges, 
and a small tuberculoma of the cerebrum (cingulum), and evidences 
of general miliary tuberculosis. 

The report is accompanied by a sketch of the tumor and the rather 
unusual features of the case are discussed: the absence of pain as a 
symptom, the occurrence of xanthochroma of the cerebrospinal fluid 
with massive coagulation, and the position of the tumor. It appears 
(Schlesinger) that meningeal tumors are more frequent in adults than 
children. In children extramedullary tumors are usually extradural 
lipomas or masses of tubercle; tuberculomas appear within the cord. 


Curable Tuberculosis of Nervous Centers ——G. Fiore published in 
1911 a case of cerebral tuberculosis which resulted in a cure; and in 
1913 an article showing the condition to be anatomically curable. He 
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came to the conclusion that the axion of the incurability of meningeal 
tuberculosis could not longer be maintained in an absolute manner. 
He** now reports another case of tuberculous meningitis in which 
recovery was complete. 

A child 8 years of age, who had had convulsions when 1 month old, 
pertussis at the age of 9 months, and scarlet fever at 6 years, was 
admitted to the hospital with marked signs of lymphatism and tracheo- 
bronchial adenitis; von Pirquet strongly positive. At the same time 
there was a bronchopneumonia which cleared up, leaving only a patch 
of harsh breathing at the apex of the right lung. Shortly afterward 
there occurred vomiting, headache, drowsiness, irregular fever, 
increased reflexes, persistent dermographia and marked cranial tym- 
panity on percussion. Lumbar puncture gave abundant clear fluid 
under pressure, which produced tuberculosis in a guinea-pig. The 
patient continued in the same state for more than a month and then 
began to improve, regaining consciousness. The residual signs of 
apical bronchopneumonia disappeared. Lumbar puncture was per- 
formed eight times, the pressure diminishing pari passu with the amount 
of albumin and cells. After five or six months the recovery was 
complete. 

Sharpe** describes the pathologic findings in a 314-year-old Hebrew 
girl who was sent to the Willard Parker Hospital as a case of measles 
with purpura. The child was said to have been ill six days with 
measles and the rash to have disappeared after four days. On admis- 
sion there was a widespread purpura with a remarkable vermilion 
border in the larger areas. The purpuric areas varied from small 
petechiae to suffusions 4 to 414 inches in diameter. They were present 
on the buccal surface, conjunctivae, face, trunk and extremities. The 
child was apathetic, unconscious, and presented a marked tremor. 
There was almost complete absence of cerebrospinal involvement. 
Lumbar puncture yielded purulent fluid with meningococci. These 
were also obtained from the blood. 

Microscopic examination with the Gram stain was unsatisfactory, 
but with the Pappenheim-Saathoff stain meningococci were demon- 
strated, both intracellular and extracellular within the capillaries as 
well as free in the tissues. 

Sharpe says that according to Koplik (Osler’s Modern Medicine, 
Ed. 1, pp. 502-513) the intracellular diplococcus has been found in sub- 
cutaneous abscesses, but not in herpes of the face and trunk, or in puru- 


45. Riv. clin. pediat., 1916, 14, 181. 

46. Sharpe, C. T.: Meningococcus Meningitis with Unusual Hemorrhagic 
Manifestations and Demonstration of the Diplococcus in the Skin, Arch. Pediat., 
1916, 33, 641. 
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lent infiltration or abscesses of the skin. Since it has been demonstrated 
in the blood, it is not unexpected that it should be found in the skin 
in cases of cutaneous hemorrhages, as in this instance. 

Koplik*’ contributes an article on meningitis in the new-born. He 
thinks the condition is overlooked, or at first scarcely suspected, because 
the newly born infant does not react to infection in a way to attract 
attention, and reacts very slowly to cerebral irritation. It is only after 
the symptoms of cerebral pressure have developed that the case is sus- 
pected of being one of meningitis. The symptoms in the new-born 
which should lead to such a suspicion are convulsions, repeated, with 
convulsive movements of the eyes and muscles of the extremities in the 
intervals, fever, constant restlessness, with vomiting, accompanied by 
a suppressed groaning respiration and a temperature curve that is at 
first very high, then gradually remitting, or intermitting, and falling 
to or near normal. Opisthctonus is slow in developing. The diagnosis 
most commonly ventured is tetany. 

Bacteriologic examination of the spinal fluid in twelve cases showed 
streptococcus in four, meningococcus in four, pneumococcus in three, 
and colon bacillus in one. 


The colon bacillus case was the result of a severe B. coli pyelitis. 
The child developed hydrocephalus and died later in infancy. One of 
the children with meningococcus meningitis survived, but with hydro- 


cephalus. The other two children died. 

James Warren Sever** of the Children’s Hospital, Boston, reports 
an extensive study on obstetric paralysis, its etiology, pathology, clinical 
aspects and treatment, with a statistical study of 470 cases. He con- 
cludes that traction on the brachial plexus, with resultant injury of the 
plexus, is the cause of the condition. Two types are recognized, the 
typical upper arm type and a typical lower or whole arm type. Numer- 
ous cuts from obstetric and other manuals are reproduced to show how 
this traction is produced during birth and obstetric procedures. By 
numerous dissections on infantile cadavers the author has satisfied 
himself that traction and forcible separation of the head and shoulder 
puts the upper cords, the fifth and sixth cervical roots of the brachial 
plexus, under dangerous tension—tension so great that the two upper 
cords stand out like violin strings; and that any sudden force applied 
with the head bent to the side and the shoulder held would without 
question injure these cords. Forcible abduction and elevation of the 
arm and shoulder, on the other hand, a condition seen in breech cases 


47. Koplik, H.: Meningitis in the New-Born and in Infants Under Three 
Months of Age, Arch. Pediat., 1916, 33, 481. 
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with the arm extended, puts the lower cords of the plexus, the eighth 
cervical and first thoracic, on a stretch, and when much force is applied 
it may well lead to a tear, rupture, or other injury of these segments. 

In the first instance, when force was applied, experimentally, the 
suprascapular nerve always snapped first, apparently because it had not 
so much freedom of play as the other nerves. In the fifth and sixth 
cervical nerves the experimental lesion was not a complete tear, but a 
fraying out of the nerve inside the sheath, followed by partial tearing 
or rupture of the sheath, which always gave way first. In some 
instances, evulsion from the spinal cord of the fifth and sixth cervical 
roots occurred. The subsequent developments are described. Correc- 
tive operations are discussed and advocated, and the prognosis for a 
useful arm is held to be good in the upper arm type and bad in the 
lower arm type. The paper is well illustrated. 

Coplin*® presents facts in support of a contention that there is a 
type of renal anomaly of developmental origin which predisposes to or 
renders inevitable some form of nephritis, and that this congenital 
abnormality is probably primarily a defective arteriogenesis occurring 
of necessity early in the involution of the organ. The condition of renal 
hypogenesis (renal agenesis, renal disparity, etc.) is recognized by sys- 
temic writers and authors of textbooks. Coplin thinks that the clinician 
should today be able to recognize it. Besancon (Thése de Paris) lays 
particular stress on history of chlorosis or of a chlorotic appearance, 
headache, vomiting, lassitude, slightly puffy eyelids, slight diffuse edema 
of the lower extremities, frequent micturition, pale and abundant urine. 
Coplin adds that nephritis, toxemia, or uremia, coming on in young 
persons without adequate cause should arouse suspicion, and states 
that the condition has already been recognized by the use of modern 
clinical methods, and operated on. 

From the nonspecific character of the symptoms enumerated, and 
the difficulty attending special examination in young children, it would 
seem unlikely that such a diagnosis could be made clinically in young 
children. 

Young and Davis," in reporting a case of (left sided) double kidney 
and ureter occurring in a man of 57 years, say that an average of the 
estimates of various observers places the frequency of ureteral dupli- 
cation at about 3 per cent. of all individuals. Double ureter and double 
kidney constitute a much rarer anomaly. The lesions are accounted 
for embryologically by a premature or exaggerated bifurcation of the 


49. Coplin, W. M. L.: Unilateral Renal Hypoplasia and Diplasia Due to 
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tip of the ureteral bud, the split extending varying distances down the 
ureteral stalk. Normally the bifurcation takes place to a limited extent, 
being confined to the primitive pelvis. When the extent of this normal 
bifurcation or splitting is excessive, two separate pelves and a bifid 
ureter are produced. In such cases one may speak of a “cleft ureter” 
or a “double ureter,” according as the ureters do or do not have sepa- 
rate openings into the bladder (Felix). “Complete double ureter is 
considered to be formed either as the result of two separate evagina- 
tions from the Wolffian duct, or as the result of the process of dilatation 
of the lower end of the Wolffian duct (and of the uncleft lower end of 
the ureter) by which the former comes to form a part of the bladder 
wall.” As the finer methods of renal diagnosis come to be more gener- 
ally applied, it is probable that examples of this anomaly will be found 
more frequently. 

In surgical literature about twenty-six only are reported. Most of 
these were treated by complete nephrectomy though in a majority of 
them it was definitely stated that half of the excised kidney was normal. 
The lesion involved the upper segment in 80 per cent. of the cases. 

Simon Englander®™ reports an instance of diverticulum of the 
urethra. 

Vaglio®? has reported on the occurrence of hydrocele in nursing 
infants, as it appears in the clinic at Naples (Professor Jemma), and 
the relation of the condition to syphilis. He finds that in nurslings 
with varied manifestations of hereditary syphilis, periorchitis serosa 
occurs in a little more than 17 per cent. of the cases. In other cases 
hydrocele occurs as the only symptom of hereditary syphilis. 

In fifty-five cases of hydrocele in nurslings between 0 and 1 year 
of age, he found syphilitic infection coexisted in twenty-four, and could 
not be excluded certainly in five; that is, syphilitic infection coexisted 
in 40 per cent. of the cases of hydrocele. 

Syphilitic lesions of the testicle are recognized as most frequent in 
infants. According to Hart the process is a diffuse interstitial cellular 
proliferation, shown clinically (Henock) in increased size and non- 
painful induration of the part, unaccompanied by special subjective 
symptoms and never leading to suppuration. Coexistence of a serous 
periorchitis, or its development at the time of visiting the clinic, would 
account for the condition found by Vaglio. 

Of the nonsyphilitic cases in Vaglio’s series, one occurred in con- 
nection with a lesion of the skin of the scrotum and six with distur- 


51. Jour. Am. Med. Assn., 1917, 68, 351. 
52. Vaglio, R.: Contributo alla etiologia dell’ idrocele dei lattanti, La 
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bances of nutrition; in the remaining nineteen no possible etiologic 
cause was apparent. 

Lewin® offers a clinical report of two cases of acrocephaly—one a 
6-year-old colored boy, the other an adult. He defines acrocephaly, or 
tower-head, as a syndrome consisting of a dome-shaped skull with 
characteristic roentgen-ray findings, exophthalmos and optic nerve 
changes, associated with some minor abnormalities, such as a high 
arched palate and deformities of the hands or feet. When combined 
with deformities of the hands or feet, the name acrocephalosyndactilysm 
is applied. The condition was first definitely recognized and described 
by von Graefe in 1866. Nearly 100 cases are now recorded. Numer- 
ous recent references accompany the report. 

Ehrenfried™ reports twelve cases of hereditary deforming chondro- 
dysplasia ; with multiple cartilaginous exostoses and reviews American 
literature on the subject. 


The Severn. 
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